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* 2.10 200-BP-5 Operable Unit
J. L. Smoot

This section describes the groundwater flow and contaminant distributions in the
200-BP-5 Operable Unit, which includes portions of the 200 East and 600 Areas
(Figure 1.0-1). Figures 2.10-1 and 2.10-2 show facilities, wells, and shoreline
monitoring sites in the 200 East Area and 600 Area, respectively. Groundwater is

A groundwater flow divide likely occurs in the 200 East Area with southeast flow
in the southern part of this area (Figure 2.10-3). Small differences in water elevations monitored in the
make it difficult to define the exact location of this groundwater divide. Near the 200-BP-5 Operable
Waste Management Area (WVMA) B-BX-BY and Low-Level WMA 1, the average Unit to track
flow direction is to the north-northwest through Gable Gap. The flow direction along
the southern boundary of the 200-BP-5 Operable Unit is uncertain. The range in the evolution of
water-table elevations is only a few centimeters across the 200 East Area, but the several zones of
water level measurements in wells exhibit greater variability. Methods being used to otmnim
reduce uncertainty in these measurements include higher resolution well elevation cnaiain
surveys and gyroscopic surveys to determine borehole deviation from vertical.

The 200-BP-5 Operable Unit does not contain any active groundwater remediation.
The groundwater contamination in this operable unit generally has remained steady,
with some natural attenuation of contaminant concentrations observed along with
incremental degradation of water quality near selected sites. Contaminants of
concern in this operable unit include technetium-99 and uranium, and to a lesser
extent, cyanide and nitrate; little change in the distribution of these contaminants was
observed in fiscal year (FY) 2008. Though more limited in terms of areal distribution,
uranium also has recently been recognized as an important contaminant of concern. Smldifrne
Groundwater is monitored in this operable unit to define the regional extent of Smldifrne
technetium-99, uranium, tritium, iodine-129, and nitrate. Via indicator parameters, in water elevations
the groundwater monitoring also helps observe the local extent of contamination require precise
associated with specific Resource Conservation and Recovery Act of 1976 (RCRA)
treatment, storage, and disposal units in the area. For example, several tank farms measurements
exhibit elevated specific conductance in groundwater. to define the

The upper-basalt confined aquifer also is monitored in the 200-BP-5 Operable water-table surface
Unit because of the potential for migration of contaminants from the overlying i otoso h
unconfined aquifer. Because of the fractured nature of basalt, vertical hydraulic i otoso h
conductivities are relatively high in general and vertical leaks between basalt aquifers 200-BP-5 Operable
is approximately several centimeters per year. Drilling data from well 699-53-55A Unit.
suggests that the Hanford formation unconformably overlies the Rattlesnake Ridge
interbed in this location (DOE/RL-2005-76, Sampling and Analysis Plan for
Calendar Year 2005 Well Drilling at the 200-BP-5 Operable Unit). Drilling data
from well 699-55-60A are less clear, indicating that this well may have reached only
the base of the Hanford formation. Consequently, there may be vertical pathways
through the basalt as well as through zones where the upper basalt is thin or absent.
Several wells were drilled into the confined aquifer as part of FY 2008 work in the
operable unit; major findings included technetium-99 concentrations on the order of
20,000 pCiIL (Section 2.14).
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Some of the main concepts associated with the 200-BP-5 Operable Unit include
the following. i

*Sources of groundwater contamination included trenches, cribs, ponds,
a reverse well, and single-shell tank farms that formerly leaked. These
facilities are currently inactive, and pumpable liquids have been removed
from the tanks. However, the waste sites have not yet been remediated and
contamination remains in the vadose zone.

*The amount and extent of vadose zone contamination within the operable
unit continues to be poorly understood. However, the rise in concentration of
selected contaminants in groundwater suggests that the vadose zone continues
to behave as a conduit for facility-derived contaminants.

" Active facilities include Low-Level Burial Grounds and the Liquid Effluent
Retention Facility.

" Groundwater contaminants include tritium, technetium-99, uranium,
nitrate, iodine-129, cobalt-60, cyanide, strontium-90, cesium-137, and
plutonium-239/240.

" Only incremental changes were observed in groundwater quality during
FY 2008.

* The operable unit does not contain any active groundwater remediation.
Remedial investigations are underway in support of final cleanup
decisions.

*Six RCRA sites are located in the operable unit. WIVA B-BX-BY continued
under an assessment monitoring program. At Waste Management Area C,
the indicator parameter specific conductance is increasing in a downgradient
well. If the trend continues, the site may require assessment monitoring. The
other RCRA sites continued previously-established monitoring programs.
Two new wells were installed to monitor the fractured basalt flow-top at the
Liquid Effluent Retention Facility.

*The unconfined aquifer is 0 to over 40 mn thick and includes parts of the
Ringold and Hanford formations and the fractured flow top of the underlying
basalt. Additional work is needed to understand the impact of the fractured
basalt on the unconfined aquifer.

The groundwater in the 200-BP-5 Operable Unit is monitored for the objectives
of the Comprehensive Environmental Response, Compensation, and Liability Act of
1980 (CERCLA), the Atomic Energy Act of 1954 (AEA), and several RCRA units.
The RCRA sites in the 200-BP-5 Operable Unit are the single-shell tank farms at
WMA B-BX-BY and WMA C, plus Low-Level WMAs 1 and 2, the Liquid Effluent
Retention Facility, and the 21 6-B-63 Trench. Section 2. 10.1 provides contaminant
plumes and concentration trends for contaminants of concern. Section 2.10.2
discusses aspects of groundwater monitoring specific to the 200-BP-5 Operable Unit.
Section BY2. 10.3 presents specific information regarding contaminant distribution
for RCRA units within the operable unit.

2.10-2 Hanford Site Groundwater Monitoring - 2008
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2.10.1 Groundwater Contaminants

J. L. Smoot and G. S. Thomas

Several areas of groundwater contamination are monitored in the
200-BP-5 Operable Unit. Specific information is provided for plumes Plume areas (square kilometers)
associated with several CERCLA units (i.e., 21 6-B-5 Reverse Well, BY above the drinking water
Cribs, and Gable Mountain Pond) and general information is provided standard in the 200-BP-5
regarding regional contaminant distribution, particularly in Gable Gap. Operable Unit:

Wells in the 200-BP-5 Operable Unit are sampled for constituents Cyanide - 0.28
based on the data quality objectives process (PNNL- 14049; WMP -2 8945): Iodine-129 - 6.46
tritium, nitrate, iodine- 129, technetium-99, cobalt-60, cyanide, uranium, Nitrate - 4.32
strontium-90, cesium- 137, plutonium-239/240, sulfate, and mercury. Strontium-90 - 0.65

2.10.1.1 Tritium Technetium..99 - 2.05

Tritium contamination is widespread at relatively low levels throughout Tritium - 0.05

the northwestern part of the 200 East Area and more broadly throughout Uranium -0. 40

the operable unit (Figure 1.0-2). The contamination extends north through
Gable Gap to the Columbia River and southeast into the 200-PO-1I Operable Unit.

Tritium concentrations at or just below the drinking water standard (20,000 pCi/L)
are present between Gable Mountain and Gable Butte. Tritium concentrations from
well 699-61-62 (17,000 pCi/L) in Gable Gap declined from FY 2007 (18,000 pCiIL).
Tritium concentrations in well 699-60-60 (20,000 pCiIL) remained steady and in
well 699-64-62 (14,000 pCiIL) were consistent with a downward trend over the
past decade. Tritium concentrations are continuing to decline at the south end of
WMA B-BX-BY, with a relatively smaller zone defined by the 10,000 pCi/L contour
reported in FY 2008.

The only other area where tritium concentrations were above the drinking water
standard in the operable unit was in the northern portion of the 200 East Area beneath
and adjacent to the BY Cribs. Peak concentrations were reported in wells 299-E33-4
(170,000 pCiIL) and 299-E33-7 (78,000 pCi/L) beneath the northern portion of
the BY Cribs. These peak concentrations were similar to FY 2007. There was no
significant change in plume extent from last year.

2.10.1.2 Nitrate
A nitrate plume originating in the 200 East Area extends northwest through Gable

Gap toward the Columbia River. Nitrate is a contributor to specific conductance, an
indicator parameter that is tracked at regular intervals for RCRA monitoring in the Elevated nitrate
operable unit (Appendix B). The nitrate contamination within the northwest part of
the 200 East Area consists of two plumes. One of the plumes is beneath the western concentrations
portion of Low-Level WMA 1. The second plume extends from the northern portion are evident in the
of the BY Cribs (Figure 2.10-4) to the 216-B-8 Crib. The northwestern portion of vicinity of the BYand
the nitrate plume extends through Gable Gap towards the Columbia River at levels
less than the drinking water standard (45 mg/L). 216-B-8 Cribs, and at

The nitrate plume extending through the western portion of Low-Level one well in WMA C.
WMA I appears to be part of a larger plume originating from the Plutonium-Uranium
Extraction (PUREX) Plant and associated cribs (PNL-6463, The Predicted Impacts
to the Groundwater and Columbia River from Ammoniated Water Discharges to the

216-A -3 6B Crib). Other potential historical sources for this plume are facilities in the

200-BP-5 Operable Unit 2.10-3
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northern part of the 200 East Area (e.g., BY Cribs). This plume apparently moved
to the northwest under past flow conditions during the period of high discharge to
200 East Area facilities and the B Pond.

Nitrate also is found in localized plumes east of Low-Level WMA 2 and beneath
WMvA C and WIVA B-BX-BY Nitrate was used in the chemical processing of
spent fuiel rods. As such, it was discharged to tanks as well as cribs. The highest
nitrate concentrations in the 200 East Area are in the vicinity of the BY and
21 6-B-8 Cribs. High concentrations of nitrate are coincident with cobalt-60, cyanide,
and technetium-99 contamination originating from the BY Cribs (PNNL- 13080).
The highest nitrate concentration measured in FY 2008 was in well 299-E33-4
(17,000 mg/L) near the BY Cribs, although this sample came from a nearly dry well
that was collected via bailing rather than pumping. During FY 2008, the highest
concentration of nitrate for the 21 6-B-8 Crib was in well 299-E33- 16 (854 mg/L).
Uranium from WMA B-BX-BY is known to contaminate groundwater, so some
nitrate from that unit likely is present.

Nitrate continues to be detected in wells monitoring Gable Mountain Pond at levels
above the drinking water standard. In FY 2008, a nitrate concentrations of 93 mg/L
and 170 mg/L were measured in wells 699-53-47A and 699-53-48A, respectively.

2.10.1.3 Iodine-129
Iodine-129 contamination is present throughout the operable unit at relatively

low levels, extending to the northwest toward Gable Gap and southeast into the
200-PO- 1 Operable Unit. Levels greater than the drinking water standard (1 pCiIL)
have not passed beyond Gable Gap. A region of wells with historically elevated
concentrations in WMA B-BX-BY reported generally less than 5 pCiIL during
FY 2008 (Figure 2.10-5). However, there was measurable elongation of the plume
to the northwest from WMA B-BX-BY and an increase in the small plume west of
West Lake to over 2 pCi/L.

A plue of2.10.1.4 Technetium-99
A plue ofA plume of technetium-99 extends from the area of the BY Cribs and

technetium-99 WMA B-BX-BY to the northwest (Figure 2.10-6). The source is attributed to

extends from the area past discharges of ferrocyanide-containing waste to the BY Cribs (PNNL-13080;
of te BYCris tothe PNNL- 14049). The areal extent of the plume did not appear to change significantly
of th BY Cibs t the in FY 2008. A significant portion of the plume is north of the 200 East Area boundary

northwest The plume and may represent releases of technetium-99 from the BY Cribs (PNNL-13080),

has moved through but near-field technetium-99 concentration levels are the result of more recent

Gabl Gapat lvels contributions from tanks and local cribs. During FY 2008, a maximum concentration
Gabl Gapat lvels of 100,000 pCi/L was observed in well 299-E33-4, while concentrations of

below the drinking technetium-99 in wells 699-49-57A and 699-50-59 exhibited a slightly increasing

water standards. trend downgradient (4,900 pCi/L and 1,400 pCi/L, respectively). In general, this
plume exhibited slightly increasing concentrations that appear to originate in the
vicinity of WMvA B-BX-BY. Detections west of Gable Mountain Pond are consistent
with the movement of other analytes. The areal extent of this plume did not change
significantly, but moderate concentration increases were observed at some well
locations within the plume.

2.10.1.5 Cobalt-60 and Cyanide
Cobalt-60 and cyanide continue to be detected in a number of wells in the operable

unit. Cobalt-60 concentrations generally are at levels less than the drinking water

2.10-4 Hanford Site Groundwater Monitoring - 2008
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standard (100 pCi/L) and cyanide is found at levels above the drinking water standard
(200 jig/L) only near the BY Cribs. These constituents are useful for distinguishing
contaminant groups and contaminant sources and were generally associated with
ferrocyanide waste streams generated by uranium scavenging operations conducted
during the mid-i 950s; consequently, cyanide and cobalt-60 are generally found
together in this area. Cobalt-60 is present in the soil column, as evident by detection
in dry wells.

The highest cobalt-60 values were detected in wells monitoring the BY Cribs,
which are the probable sources of the contamination. The highest cobalt-60
concentration in FY 2008 was in well 299-E33-4 (1,040 pCi/L).

Cyanide contamination continues to extend from the BY Cribs vicinity several
kilometers to the northwest (Figure 2.10-7). Well 299-E33-4 had the maximum
cyanide concentration (7,180 g.g/L) for the 200-BP-5 Operable Unit. Well 299-E33-38
had a maximum cyanide value of 936 jig/L in FY 2008. Cyanide contamination trends
in wells located at the BY Cribs are similar to those of technetium-99, cobalt-60, and
nitrate and may be related to past discharges of ferrocyanide waste to the BY Cribs
(PNNL- 13080; PNNL- 14049) and possibly BY Tank Farm.

2.10.1.6 UraniumUrnu
Uranium contamination in the 200-BP-5 Operable Unit is limited to three isolatedUrnu

areas: contamination in the

" Wells monitoring WMA B-BX-BY and BY Cribs 200-BP-5 Operable

* Wells near the 216-B3-5 Injection Well Unit is limited to
0 Wells at the 21 6-B-62 Crib. three areas.

Wells in two of these areas exceeded the drinking water standard for uranium
(30 g.g/L) during FY 2008. Figure 2.10-8 shows the average uranium concentrations
in northwestern 200 East Area.

Multiple sources contribute to the uranium groundwater contamination in
WIVA B-BX-BY. Currently, the primary source is the tank 24 1-BX- 102 unplanned
release (PNNL- 14 187; Christensen et al., 2004; Sobczyk, 2004). The contamination
is present in a narrow northwest-southeastern band. The BY Cribs concentrations
have a significant uranium inventory, -775 kg (RiPP-26744, Hanford Soil Inventory
Model, Rev. I), and are a potential contributor. The FY 2008 uranium concentration
in well 699-49-57A (21 jig/L) is part of an increasing trend and suggests that
uranium continues to migrate slowly to the northwest toward Gable Gap with other
constituents. In FY 2008, the highest uranium concentrations were detected in
wells 299-E33-343 (4,260 gig/L), 299-E333-9 (1,300 jig/L), 299-E33-18 (831 [ig/L),
and 299-E33-38 (388 pgg/L). Section 2.10.3.1 provides a detailed discussion of
uranium at WMA B-BX-BY

Uranium contamination occurs with cesium- 137, plutonium, and strontium-90
contamination found at the former 21 6-B3-5 Injection Well. The highest uranium
concentration detected in FY 2008 in this area was 29 jig/L in well 299-E28-23, close
to the injection well (Figures 2. 10-1 and 2.10-8). Uranium values were significantly
lower farther from the injection well.

Uranium was detected consistently at levels slightly above the drinking water
standard in wells monitoring the 216-B-62 Crib, located south of Low-Level WMA 1
(Figure 2.10-8). The maximum FY 2008 uranium concentration at the 216-B-62 Crib

200-BP-5 Operable Unit 2.10-5
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was 33.4 lig/L for well 299-E28- 18. Uranium concentration levels between 15 and
18 iig/L also were detected along the west side of Low-Level WMA 1, but no wells
in this area exceeded the drinking water standard in FY 2008. The uranium detected
on the west side of Low-Level WMA 1 may have originated at the 21 6-B-62 Crib
or its predecessor, the 216-B-12 Crib.

The zne of2.10.1.7 Cesium-1 37 and Strontium-90
The zne ofCesium-137 has relatively low mobility and is generally found near the source.

strontium-90 Well 299-E28-23 near the 216-B-S Injection Well consistently has concentrations of

contamination cesium-137 greater than the drinking water standard (200 pCi/L), but less that the
remaned tabl in U.S. Department of Energy (DOE) derived concentration guide (3,000 pCi/L). In
remaned tabl in FY 2008, values of 1,620 and 1,650 pCiIL were reported for this well; concentrations

the vicinity of Gable have risen steadily in this well since 2005, but these concentrations are much lower

Mountain Pond. than historic levels This cesium- 13 7 was injected at or near the water table through
the 216-B-S Injection Well; this practice has long since been discontinued. All other
wells sampled at this site had cesium-137 concentrations below the drinking water
standard in FY 2008.

Several of these wells continued to have strontium-90 concentrations greater than
the DOE derived concentration guide (1,000 pCiIL) in FY 2008. Well 299-E28-23
had the highest strontium-90 concentration, with a value of 3,740 pCiIL in FY 2008.
Concentrations generally have been declining in this well since 2000. Strontium-90
also exceeded the DOE derived concentration guide in well 299-E28-25 (1,500 pCiIL),
although this value is approximately 100 pCi/L less than FY 2007.

Strontium-90 concentrations have declined since 2000 in several wells near
Gable Mountain Pond, but remain above the drinking water standard. The zone of
contamination did not change significantly during FY 2008. Well 699-53-48A had a
value of 200 pCiIL, down from 329 pCi/L in FY 2007. Strontium-90 concentrations
in both wells have decreased from the late 1990s.

2.10.1.8 Plutonium
Plutonium-239 and plutonium-240 (reported as plutonium-239/240) were detected

in past years in samples taken firom several wells near the 216-B-5 Injection Well.
Because it is relatively immobile, plutonium contamination is found only near the
injection well. The maximum reported plutonium-239/240 concentration in FY 2008
was 27 pCiIL for well 299-E28-23, below the DOE derived concentration guide for
plutonium (30 pCiIL). Other wells sampled near the 216-B-S Injection Well also have
had plutonium levels below the DOE derived concentration guide in recent years.

2.10.1.9 Sulfate
Sulfate concentrations have increased over the operable unit since the mid to late

1 990s and continue to locally exceed the secondary drinking water standard. This
constituent also contributes to levels of the indicator parameter specific conductance
that is elevated in some areas, particularly in WMA C, BY Cribs, and the 21 6-B-8 Crib.
The secondary drinking water standard of sulfate (250 mg/L) recently has been
exceeded in wells 299-E33-4 and 299-E33-16, among others. Figure 2.10-9 shows
sulfate distribution.

2.10.1.10 Mercury
Mercury, which has a drinking water standard of 2 [ig/L, has been detected

sporadically at low levels in the northwest portion of the 200 East Area in some

2.10-6 Hanford Site Groundwater Monitoring - 2008
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wells monitoring the BY Cribs and low-level burial grounds. In most wells in this0 area, samples have been analyzed routinely for mercury since the late 1980s. The
majority of results during this period have been below detection limits (ranging
from 0.05 to 0.2 jgl/L). Recently, however, mercury results in a few wells have been
above detection limits. Well 299-E33-7 has shown high levels in the past but was not
sampled in FY 2008. Well 299-E33-34 (located near the northeast corner of Low-Level
WMA 1) also has shown consistent detections of mercury (0. 18 jig/L in FY 2008).
Section 2.10.3.3 provides additional discussion of mercury in this area.

2.10.2 Operable Unit Activities

G. S. Thomas CRL
CERCLA monitoring requirements in the operable unit have been defined in the monitoring in the

sampling and analysis plan (DOE/RL-200 1-49, Groundwater Sampling andAnalysis 20BP5Oeal
Plan for the 200-BP-5 Operable Unit). The sampling and analysis plan was revised 20BPSOeal
in late FY 2004 to integrate AEA monitoring and make minor modifications in the Unit includes
monitoring network. The revised monitoring plan was implemented in FY 2005. sampling of the
CERCLA monitoring includes sampling of the regional plumes, 216-B-5 Injection einlums
Well site, BY Cribs, and Gable Mountain Pond. Results of monitoring are discussed rgoa lms
in Section 2. 10. 1. An interim or final record of decision is yet to be established for 216-B-S Injection
the operable unit. This report is the only formal report presently being prepared on Well site, B Y Cribs,
a regular basis for the unit. adGbeMuti
2.10.2.1 Remedial Investigation/Feasibility Study Pond.

Within the 200-BP-5 Operable Unit, remedial investigation actions have been
implemented for determining the appropriate remedial actions and extent of
contamination for several potential contaminants of concern. Through FY 2008,
four of the seven investigation areas targeted in the DOE/RL-2007- 18, Remedial
Investigation/Feasibility Study Work Plan for the 200-BP-5 Groundwater Operable
Unit, were completed. Enhanced monitoring activities (including expansion of
constituent analyses and frequency at key existing wells, addition of new wells, and the
extensive work associated with deriving the groundwater gradient at the Low-Level
WMA 1) provided the necessary information for determining contaminant sources,
the extent of contamination, the groundwater flow direction, and the approximate
gradient in the northern portion of the 200 East where previously much uncertainty
existed.

Within the 200-BP-5 Operable Unit, remedial investigation actions were continued
for the growing uranium and technetium-99 plumes beneath the WMA B-BX-BY and
surrounding past practice liquid effluent waste sites. During FY 2008, installation of
five wells was completed in this area. Four of the investigation wells (299-E33-341,
299-E33-342, 299-E33-343, and 299-E33-345; Figure 2.10-1) were completed in
the unconfined aquifer. These wells provided the opportunity to collect both vadose
zone and aquifer sediments. In addition, these wells provided better definition of
the uranium and technetium-99 plumes. One well (299-E33-344) was installed
in a perching horizon -3.0 m above the unconfined aquifer. Wells 299-E33-343,
299-E33-344, and 299-E33-345 provided information on the lateral extent of
vadose zone contaminant migration from the unplanned release at tank 24 1-BX- 102.

200-BP-5 Operable Unit 2.10-7



DOE/RL-2008-66, Rev. 0

A pumping test from new well 299-E33-345 also provided information regarding
the variable aquifer transmissive properties in this area.

Three other areas within the 200-BP-5 Operable Unit were investigated during
FY 2008. These investigations were targeted at determining the extent and flow pathway
of technetium-99. The target areas included collection of depth discrete sediment
samples and installation of wells at the following locations (Figure 2. 10- 1):

*Well 299-E27-155, located southwest of WMA C
*Well 299-E33-340, located in the basalt-confined aquifer north of the

WMA B-BX-BY and surrounding past practice liquid effluent waste sites
(although drilled and sampled in FY 2008, the well was not accepted until
FY 2009)

*Well 699-52-55, located approximately 1,700 m north of 200 East Area
along the northern portion of the anticline ridge and south of the basalt
erosion window

*Well 699-52-55B, located next to well 699-52-55 drilled an additional
33.5 mn deeper and screened from 69.5 to 75.5m.

These investigations provided valuable information towards the conceptual
transport model and development of the baseline risk assessment. In addition, a
slug test from new well 699-52-5 5 provided information regarding the low aquifer
transmissive properties in this area. Results of activities described in this section will
be published as part of the remedial investigation/feasibility study.

2.10.2.2 CERCLA Monitoring
Groundwater monitoring in FY 2008 included sampling at the existing monitoring

wells in the 200-BP-5 Operable Unit per DOE/RL-200 1-49 at least annually, although
some wells are sampled up to three times a year. Triennial sampling is performed
for wells that have shown stable trends for several years. These wells are generally
supplemented by RCRA requirements, allowing surrogate trend analysis to be
reviewed to ensure stable trends are maintained. Quarterly to semiannual sampling
is completed in areas where contaminant concentrations are changing. As a result
of increasing contamination and WMP-28945 new wells, increased sampling
frequency, and additional chemical constituent analyses were identified at certain
wells. The information derived from these activities has provided evidence for the
source of the uranium plume and its flow direction (Section 2.10.1.6). In addition, it
has provided clarity regarding the contaminant suite associated with the BY Cribs.
Wells 299-E27-155 and 299-E33-340 have provided information on the size of the
technetium-99 plume at WM'A C and in the basalt confined aquifer, respectively.

Overall contaminant concentration increases were associated mainly with the
WMIA B-BX-BY and associated past practice liquid effluent waste sites. Although new
peak concentrations were reported in this area, the extent of contaminant migration
is minimal because of the low hydraulic gradient in this area.

All but three wells in FY 2008 were successfully sampled (well 299-53-47A did
not sustain flow, well 299-49-55A inadvertently was not scheduled, and 299-52-55 was
delayed until early FY 2009). Sampling at one well was unsuccessful and sampling
at another was delayed until early FY 2009. In addition, a few analyses were not
completed at thirteen wells. The analyses not complete were Pu-239/240, Sr-90, total
organic carbon and total organic halogen. The analyses in FY 2007 for these wells
were all reported as undetected. The 200-BP-5 Operable Unit monitoring network
and analytes are listed in Appendix A.

2.10-8 Hanford Site Groundwater Monitoring - 2008
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* 2.10.3 Facility Monitoring

J. L. Smoot and C. J. Martin

This section describes results of monitoring at individual units (i.e., treatment,
storage, and disposal units or tank farms). Some of these facilities are monitored under
the requirements of RCRA for hazardous waste constituents and AEA for source,
special nuclear, and by-product materials. Data from facility-specific monitoring also
are integrated into the CERCLA groundwater investigations. Hazardous constituents
and radionuclides are discussed jointly in this section to provide comprehensive
interpretations of groundwater contamination for each facility. Pursuant to RCRA,
the source, special nuclear, and by-product material components of radioactive mixed
waste are not regulated under RCRA and are regulated by the DOE acting pursuant
to its AEA authority. Wvhile this report may satisfy RCRA reporting requirements,
the inclusion of information on radionuclides in such a context is for information
only and may not be used to create conditions or other restrictions set forth in any
RCRA permit.

The 200-BP-5 Operable Unit contains six RCRA sites with groundwater
monitoring requirements: WMA B-BX-BY, 21 6-B3-63 Trench, Low-Level WMAs I
and 2, Liquid Effluent Retention Facility, and WMA C. The primary RCRA indicator
parameters monitored are pH, specific conductance, total organic carbon, and total
organic halides. This section summarizes results of statistical comparisons, assessment
studies, and other developments for FY 2008. Groundwater data are available in
the Hanford Environmental Information System database and on the data files
accompanying this report. Additional information (including well and constituent
lists, maps, flow rates, and statistical tables) are included in Appendix B.

2.10.3.1 Waste Management Area B-BX-BY
Located in the northwest part of the 200 East Area, this WMA

consists of the B, BX, and BY Tank Farms, ancillary waste transfer lines, ---
and dvrinboxes. The three farms consist of36unegodtak 32 E

ranging from 2- to 2.9-million-liter capacit and four 208,000-ie tanks E3Y~bs005

2 / 'E3 3-1 4 -

three of the smaller tanks are known or suspected to have leaked in the 2 4 ~21-BA Crib

033-28 003

past. 0 3-2* B .,,- 9F~~~o *033

Monitored under the requirements oX ist~anutinti, WMAB li-li FB 03- 0337 WE - E3410

is currently in a RCRA groundwater quality assessment program 08 E71

and is monitored quarterly, as detailed in the RCRA assessment plan
(PNNL- 13 022, Groundwater Quality Assessment Plan for Single-Shell ~*___
Tank Waste Management Area B-BX-BY at the Hanford Site). Sampling *

also helps monitor for new occurrences of groundwater contamination r
potentially related to current farm operations (e.g., tank closures). In H0 300 600

addition to monitoring hazardous waste/hazardous waste constituents for
RCRA assessment, the site is monitored for CERCLA and AEA purposes
under the 200-BP-5 Groundwater Operable Unit program.

Groundwater in the vicinity of WMA B-BX-BY flows towards the northwest in
the direction of Gable Gap. WVMA B-BX-BY lies within the region of divergent flow
to the northwest within the 200-BP-5 Operable Unit. Groundwater gradients are small
(i.e., 1 x 10-01), as seen by the small changes in plume shape from year to year.
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Wells specified in the assessment plan (PNNL- 13022) near the facility and in
nearby past-practice liquid disposal facilities are sampled quarterly to differentiate
tank-related contamination from contamination associated with the surrounding waste
facilities. Well 299-E33-9, located in the BY Tank Farm, is toward the northern end
of uranium contamination (1,300 pg/L in FY 2008) in this area with slightly higher
levels southeast near the 21 6-B-7A and 21 6-B3-7B Cribs. Although scheduled for
quarterly sampling, this well is inside the tank farm fence and access is limited, even
for sampling teams, which prevented three of the scheduled samples. Third quarter

WMA B-BX-BY sampling was unsuccessful in wells 299-E33-339 and 299-E33-17. Rescheduled

appears to be a samples were successfully collected in both wells during the fourth quarter of
FY 2008. Fourth quarter sampling was unsuccessful in well 299-E33-47 and is

significant source rescheduled for early FY 2009. Some far-field wells are sampled semi-annually to

ofAEA -regulated provide information under surrounding past-practice liquid effluent disposal facilities

containaton i the such as the BY Cribs, the 216-B3-8 Crib, and the 216-B-7A and 216-13-713 Cribs. The
containaton i the far-field wells are not included in the assessment plan, but data from these wells are

200-BP-5 Operable critical to distinguishing nontank farm sources that may have impacted groundwater

Unit quality from tank-related sources. Radionuclides are tracked under AEA monitoring
at the site. Appendix B includes a well location map, an estimate of local migration
rates, and a list of wells and the constituents monitored for WMA B-BX-BY.

Assessment studies have identified several distinct suites of contaminants
(PNNL-l 3116; PNNL-141 87; PNNL-14548). Abrief description of these contaminant
suites is provided below. Previous reports provide more complete discussions
about links between the contaminant suites and potential sources (PNNL- 15070;
PNNL-13 116; PNNL-14187; PNNL-14548; PNNL-13788).

Several contaminant plumes coincide with WMA B-BX-BY, and the source
is most likely from within the WMIA. Nitrate, technetium-99, and uranium are
observed together under and southeast of the BY Tank Farm. The proximity of
these contaminants to the BY Tank Farm suggests a possible tank-related source.
Technetium-99, nitrate, uranium, sulfate, tritium, cobalt-60, and cyanide occur
together in the vicinity of the BY Cribs, and, with the exception of uranium, at high
concentrations. Elevated iron and manganese also are in the groundwater above the
drinking water standards (300 pg/L and 50 g/AL, respectively) under the BY Tank
Farm. In the vicinity of the 21 6-B-8 Crib, nitrate, nitrite, technetium-99, and uranium
contamination coincides. In general, many of these contaminants occur together in
tank and crib waste and their coincidence in groundwater monitoring is expected.

Nitrate. Nitrate is prevalent in WMvA B-BX-BY as part of process wastes discharged
to both tanks and cribs. Generally, nitrate extends along a northwestern-southeastern
trend, from the northeastern corner of Low-Level WMA 1 through the BY Cribs
to the northern part of the 216-B-8 Crib and extending on to the north-northwest
away from the WMA. DOEIRL-2008-0 1 provides an extensive history of the nitrate
plume. No significant changes are observed in FY 2008. Nitrate concentrations
continued to increase beneath both the BY Cribs and the 2 16-B3-8 Crib. The maximum
concentration for FY 2008 was beneath the BY Cribs at well 299-E33-7.

Technetium-99. Technetium-99 contamination is observed in the vicinity of the
BY Cribs, at the 21 6-B-8 Crib, and near the 2 16-B-7A and 21 6-B-7B Cribs. Relatively
stable to slightly increasing concentration trends continued in FY 2008. The maximum
concentration was 100,000 pCiIL detected in well 299-E33-4 with the next highest
value of 37,000 pCiIL detected in well 299-E33-7, which is at the northwest corner
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of the BY Cribs. Mapping of the extent of technetium-99 migration indicates some
southward movement of this contaminant across the southern border of the BX and
B Tank Farms. There is no other suspected source of technetium-99 to contribute
to groundwater contamination in this area, although historical records suggest that
some tank systems may have been discharged to this crib.

Cyanide. Cyanide concentrations from scavenged waste disposed to the BY Cribs
continued to increase in groundwater under the BY Cribs, ranging from less than
4 gg/]L to 7,180 lag/L in well 299-E33-4. The cyanide plume extends several kilometers
to the northwest. Historically, low levels of cyanide were detected under the BY Tank
Farm in well 299-E33-9, which also has the maximum uranium concentration.
However, during FY 2008, low levels of cyanide were detected east of the BY Tank
Farm in well 299-E33-44 (32.2 ptg/L) and at the 216-B-8 Crib in well 299-E33-15
(169 g~g/L). The 216-13-8 Crib did not receive scavenged waste.

Uranium. The likely source of the observed contamination is within Anwyisaldwl
WMA B-BX-BY;, the tank 24 1 -BX- 102 unplanned release is the likely source. The Anwyisaldwl
transport of uranium contamination suggests groundwater flow to the northwest detected 4,260 4ug/L
(Figure 2.10-8). This interpretation is consistent with recent detailed water-level ofuaimnrth
interpretation in the vicinity of Low-Level WMA 1. Uranium levels in the south part of ofraimnrth
the WMA are much lower. The historic center of uranium contamination is under the northwestern corner
BYTank Farm adjacent to and south of well 299-E33-9. In FY 2008, the concentration of the B Tank Farm.
in well 299-E33- 18 was 1,330 [tg/L. The maximum uranium concentration in FY 2008
(4,260 jig/L) was detected in newly installed well 299-E33-343, which is located on
the northwest corner of the B Tank Farm near the 216-13-7A and 216-B3-713 Cribs.

Under the BY Cribs, the highest uranium concentration in FY 2008 was in
well 299-E33-38 (388 gig/L). The concentration in this and other wells in the cribs
have shown increasing uranium, along with increased concentrations of cyanide,
technetium-99, and nitrate. For example, uranium continued to increase in well
299-E33-1A from about 134 jig/L in FY 2007 to 267 gg/L in FY 2008. A strong
correlation between cyanide and uranium indicates a conmnon source at the BY Cribs.
However, further work on transport pathways and source terms are needed in this
area.

2.10.3.2 216-B-63 Trench
The groundwater beneath the 21 6-B-63 Trench is monitored, as required - -

by WAC 173-303-400 and 40 CFR 265.93(b), for detection of hazardous ~ ~ .

waste/hazardous waste constituent impact to groundwater. The 12 wells '0'r~

of the groundwater-monitoring network are sampled semiannually for 0,LM-

contamination indicator parameters (pH, specific conductance, temperature, o''LA,

total organic carbon, total organic halides, and turbidity). Required ,

groundwater quality parameters (alkalinity, metals, phenols, and anions) are f

monitored on an annual schedule (PNNL-141 12, Groundwater Monitoring %2-'

Plan for the 216-B-63 Trench On the Hanford Site). Appendix B containsE2-E79
a list of wells in the monitoring network, their locations, and groundwater 0 B-63 Trench

constituents monitored. Groundwater samples were collected and analyzed
as scheduled at all 12 wells monitoring the 216-B-63 Trench in FY 2008. No

specific evidence of hazardous waste/hazardous waste constituents impacting - 32 WVowT

groundwater was detected at the 216-B-63 Trench during FY 2008. - -- 0 040 1,080 Feet
In~~~~~~~~~~~~ FY 2008 sttitia coprioYale2orfu0idcto0aamtr & FY20Me
In F 208, satitica coparion alue fo fou inicatr prameers 0 OterWet eB&-F'2D4 & F2008

(p H, specific conductance, total organic carbon, and total organic halide) gwOB 292
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were not exceeded at the 21 6-B-63 Trench; problems with the total organic halide

Samping esulsfor analyses in the laboratory during the third quarter resulted in an exceedance that
Samplng rsult for was confirmed to be false upon reanalysis. Specific conductance is the only required

the 216-B-63 Trench parameter showing a trend. Specific conductance continues to increase, which is

in FY2008 support consistent with a corresponding increase in common soil minerals (e.g., calcium,
the nterretaion sodium) and anions (e.g., chloride, sulfate). Although not a required parameter, tritium
the nterretaion concentrations continued to decline.

that waste from The determination of the groundwater flow direction and rate beneath the

the facility has not 21 6-B-63 Trench continues to be problematic. The hydraulic gradient is too low to

affetedgroudwaer. define a flow direction or rate with certainty. Regionally, flow direction at Low-Level
affetedgroudwaer. WMA 1 appears to be to the north-northwest. Using measured head differences

between wells and results in a gradient of 0.00096 (Appendix B), although the gradient
is more likely to be closer to the regional gradient of 0.00002. The resulting flow
direction is problematic. Both western and southern directions can be calculated,
with rates on the order of 0.9 mlday. Given the presence of the basalt subcrop to the
north and higher heads to the east and northeast, a western component of flow would
be expected. A low-gradient evaluation study currently is underway for Low-Level
WMA ,2, which will incorporate some of the 216-B-63 Trench wells; this study will
help to reduce uncertainty in the flow direction.

2.10.3.3 Low-Level Waste Management ArealI
Groundwater at Low-Level WMA 1 continued to be monitored under RCRA

.- E34-E34 ~b1O -3-~- andAA Under 40 CFR 265.93(b) (as referenced by WAG 173-303-400), the

E33~517 wells in the network were sampled semiannually for RCRA indicator and
4// E3-35 site-specific parameters (PNNL-14859; DOE/RL-2000-72). The wells were

/ / '~"/, 'i$'successfully sampled during the scheduled samplings. Appendix B includes
/ , , a well location map, a list of wells, and the constituents monitored.

Tegroundwater grdin in this patof the 200 EatArea islow, making

Lem////,/LLWMA-1 //'/z 29 the determination of groundwater flow direction difficult. However, precision
// /E3,3./ measurements incorporating careful land surveying, gyroscopic surveying,

// '"/ / and tape measurements confirm previous estimates of flow generally to the
~'<'- "' northwest. Based on movement of the uranium and nitrate contamination,

*' // /,/ E2-27 flow direction to the northwest is consistent with the measurements. Past
- analysis of water-level data also indicate flow toward the northwest. Given

0 12 240maws the variability and low gradient, no meaningful flow rate could be calculated.
55ame Sin F'7 The FY 2008 data were used to define a flow direction to the north. However,

Am ouriftry 0 370 740 Feet considerable uncertainty remains to determine a dominant flow direction.
0Wells Sm~plad Be~FY2O34 & FY2008 In addition, the temporal and spatial variability in flow are not understood.

For these reasons, no attempt will be made to update the interim status
designation of upgradient and downgradient wells until a stable flow direction is
re-established.

During FY 2008, statistical comparison values for four indicator parameters
(pH, specific conductance, total organic carbon, and total organic halide) were
not exceeded at Low-Level WVMA 1, with one exception. Specific conductance
exceeded the statistical upgradientldowngradient comparison value (critical mean)
in downgradient well 299-E33-34, with values ranging from 784 to 806 PiS/cm.
Ecology was notified of this and past exceedances as required. This continues a
generally increasing trend since 1998. West of well 299-E33-34, well 299-E32-10
exceeded the statistical comparison value with a value of 1,847 j±S/cm because of
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increasing background concentrations. The specific conductance exceedance is
related to a regional nitrate plume (Figure 2.10-4). Several wells showed elevated
total organic carbon results during FY 2008 sampling. None of the wells had average
concentrations for the replicate samples above the statistical comparison value. The
elevated results are suspected to be laboratory errors. Results for Low-Level WMA 1
quadruplicate samples remained variable in FY 2008, but all averages were below the
statistical comparison value. The pH results for all wells were below the statistical
comparison value in FY 2008. Appendix B list statistical comparison values for
indicator parameters in FY 2008.

Low levels of mercury are detected consistently in recent samples from well Contaminant
299-E33-34 (0.18 p~gIL), located in the northeast corner of Low-Level WMA 1.
Mercury is not commonly detected in Hanford Site groundwater samples and is not levels beneath
considered highly mobile under typical conditions. However, there is some mercury Low-Level WMA 1
in the vicinity of the BY Cribs (Section 2. 10. 1. 10). sgetta tde

Performance assessment monitoring of radionuclides at Low-Level WM 1, sgetta tde
under AEA authority, is designed to complement the RCRA detection monitoring not contribute
and is aimed specifically at monitoring radionuclide materials not regulated under significantly to
RCRA. Performance assessment monitoring at Low-Level WMA 1 is conductedgrudae
per DOE/RL-2000-72. Data are gathered to assess changes in concentrations atgrudae
downgradient wells and to provide sufficient supporting information from upgradient contamination.
wells to interpret the changes.

Semiannual monitoring for iodine- 129, technetium-99, tritium, and uranium is
conducted specifically for performance assessment. Iodine-i 29 contamination in
this area is consistent with regional plumes and the probable source is liquid waste
facilities (Figure 2.10-5). Technetium-99 concentrations continued to be elevated in
several wells (299-E33-34, 299-E32-l10, and 299-E33-35) near the northeast corner of
Low-Level WMvA 1. The maximum technetium-99 concentration in well 299-E33-34
was 16,000 pCi/L in FY 2008. The contamination levels are consistent with
regional plumes that appear to have originated near the BY Cribs (Figure 2.10-6).
Wells 299-E32-2 and 299-E32-6 (near the west boundary of Low-Level WMA 1)
continued the recent increasing technetium-99 trend in FY 2008. However, levels
remained below 60 pCi/L and were only slightly higher than surrounding and
upgradient wells. Tritium contamination likely originates from regional plumes not
related to the burial grounds (Figure 1.0-2). Tritium concentrations were less than the
drinking water standard in FY 2008. Concentrations that had been increasing along
the north and east side of the WMA declined slightly in late FY 2008, except in well
299-E33-34. Uranium values remained steady in well 299-E33-34 (located in the
northeast corner of the WNvIA) after an increase that began in FY 2002. The uranium
concentration in well 299-E33-34 was -84 lag/L in January 2008 and '-403 lag/L in
June 2008. This is associated with a relatively recent plume, with possible origins
near WMA B-BX-BY (Figure 2.10-8). The uranium plume has impacted other wells
surrounding this part of the WMA (e.g., wells 299-E32-10 and 299-E33-35), but
concentrations are significantly less (23 and 8 jig/L, respectively). Uranium levels
were stable in most wells on the west side of Low-Level WMA 1 in FY 2008, and
remained below the drinking water standard. The history of uranium contamination
prior to regular monitoring of the burial ground wells is difficult to establish, but the
source may have been cribs west of B Plant and south of the WMvA.
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2.10.3.4 Low-Level Waste Management Area 2
Groundwater at Low-Level WMA 2 continued to be monitored under RCRA

and AEA. Under 40 CFR 26 5.93 (b) (as referenced by WAC 17 3-3 03-400), the
well network was sampled semiannually for RCRA indicator and site-specific
parameters (PNNL-14859; DOEIRL-2000-72). The 9 wells were successfully

-17-50*sampled during the scheduled samplings. Appendix B includes a well location
7 - - map, a list of wells, and the constituents monitored.

~, ~,~, -, -The groundwater gradient in this part of the 200 East Area is very low.
<~w' ~.LWMA2 - 4~ Groundwater flow appears to be generally to the west-southwest, based on

I small differences in head at wells along the south boundary of Low-Level
-E34-7WMvA 2. However, several wells show consistently low head, suggesting

E3~ Iborehole deviation (the extra length of the well bore from deviation increases
E2719 17the apparent depth to water). Trend surface analysis indicates flow toward

F7-E2717 7-10
E27- E279 71~ ~ gthe southwest (-220') with a gradient of 0.004 (average of October and April

_____________________~' gradient magnitudes). However, the trend surface analysis is influenced by
eY~rTaWI 0~ Im .W well 299-E34-5, which went dry during the analysis. Omitting well 299-E34-5

~BVf"K I!I from the trend surface analysis provides a more reasonable gradient of
8~ Snod B.*- FY2M4 & FYM0.0003, but the flow direction of 120 is not likely correct because of the

gwM8,294 presence of basalt above the water table to the north and the development of

contaminant plumes. The movement of the nitrate plume from well 299-E34-7
to well 299-E27-10 indicates a flow to the southwest. Historically, the gradient has
been calculated using wells along the southern boundary of the WMA, assuming flow
to the west. If the gradient is calculated between wells 299-E27-10 and 299-E27-17
using the March 2008 data, the value is 0.00005.

No attempt will be made to update upgradient well designations used in the
statistical tests until a stable flow direction is evident. The basalt surface above
the water table in the northern part of Low-Level WMA 2 constrains possible
flow directions for the unconfined aquifer. However, it is possible that the flow is
influenced by continued drainage of the unsaturated sediment and recharge moving
laterally on the basalt surface to the saturated aquifer sediment. Given the broad
uncertainties in flow direction and low gradient in this area, flow rates are not
estimated. A low-gradient evaluation study is planned in FY 2009 for Low-Level

Level of peciic WMA 2, which is expected to reduce the uncertainty in flow direction.
Leves ofpfiStatistical comparisons for the four indicator parameters (pH, specific conductance,

conductance, total total organic carbon, and total organic halide) did not indicate that Low-Level

organic carbon, and WIVA 2 has adversely impacted groundwater quality The average pH in downgradient

total organic halides well 299-E34- 12 exceeded the upper limit of the critical range in October 2007.
However, verification sampling did not confirm the increase. Specific conductance

in an upgradient well along the south side of the area has exhibited a generally increasing trend in the

at Low-Level WMA 2 eastern wells (299-E27-10, 299-E27-9, and 299-E27-8) for the past several years.

wereeleatedThe These wells appear to be impacted by groundwater with elevated concentrations
wereeleateiThe of sulfate, chloride, nitrate, calcium, total organic carbon, and total organic halides

source proba bly detected in well 299-E34-7 (PNNL- 15670). These trends may support a component

originates outside the of flow to the west.

Low-Level WMA. Well 299-E34-7 went dry in early FY 2007 and has been removed from the sample
schedule. Appendix B lists the initial statistical comparison values for FY 2008 based
on data for the other upgradient wells.
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Performance assessment monitoring of radionuclides at Low-Level WMA 2,
under AEA authority, is designed to complement the RCRA detection monitoring
and is aimed specifically at monitoring radionuclide materials not regulated under
RCRA. The current monitoring plan (DOE/RL-2000-72) includes technetium-99,
iodine-129, and uranium specifically for performance assessment.

Technetium-99 concentration remained steady in well 299-E27- 10 (located
southeast of Low-Level WMA 2), with an approximate concentration of 100 pCiIL
in FY 2008. Since it is an upgradient well, the contamination probably is a result of
past disposal of liquid waste in the 200 East Area, not activities related to Low-Level
WMA 2. Other wells in the monitoring network have lower technetium-99
concentrations. Iodine- 129 concentrations were below 5 pCi/L in Low-Level WMA 2
wells. The levels were consistent with the regional iodine-129 plume
(Figure 2.10-5) and likely are unrelated to a burial ground source. Uranium j
concentrations in Low-Level WMA 2 samples were less than 5 [tg/L and do
not indicate a burial ground source.____-

2.10.3.5 Liquid Effluent Retention Facility
The Liquid Effluent Retention Facility operates under final status Ii LERF

permit conditions agreed to by the DOE and Washington State Department Ir~.r~2-1
of Ecology (Ecology). The facility is scheduled to be clean-closed when L E67

operations are terminated. The permit was updated in FY 2008 to account -~E26-1b 0"E26-79 j

for revised analytical methods. During FY 2008, two new wells (299-E26-77
and 299-E26-79) were drilled in the vicinity of the Liquid Effluent Retention
Facility; application will be made to Ecology to re-establish the monitoring* ~ ~~network incorporating the new wells with 299-E26-1 10 and 299-E26- 1.- _____________

Well 299-E26-77 is west of the basins (near dry well 299-E26-9) and [ 0- 10 I 0 Meter

299-E26-79 is south of the west edge of basin 43. Well 299-E26-79 was 0-- --~M~kw p-FFT-

drilled and sampled in FY 2008; however, the well was not accepted until ED NWCMWtIV 0 400 800 Feet

FY 2009. These wells were completed in the upper 6.1 m of fractured basalt M8_5

flow top and produced sufficient water for sampling purposes.

The DOE and Ecology are negotiating a process to modify the RCRA permit Two new wells
that will lead to a more refined understanding of Liquid Effluent Retention Facility yielding sufficient
hydrostratigraphy and will create a regulatory framework to incorporate the new wells aefrsmln
into the monitoring network. Wells 299-E26-77 and 299-E26-79 will be sampled wtrfrsmln
semiannually on the same schedule as wells 299-E26- 10 and 299-E26- 11. Analysis were drilled into
of samples collected during the drilling and construction process indicate that all fractured basalt
constituents in the permit were either undetected or below drinking water standards. fo o ttebs
Tentatively, the DOE will submit an application to Ecology to add these two wells fo o ttebs
to the Liquid Effluent Retention Facility monitoring network. Public comment and of the unconfined
involvement is necessary to add the wells to the Liquid Effluent Retention Facility aquifer. They will
well network; however, a temporary authorization is available through the regulations.
Hydrologic tests are planned in FY 2009 to comply with the stipulations in the permit; help to form a new
borehole deviation will be measured in the new wells and water level measurements RCRA-compliant
conducted. Groundwater gradients at Liquid Effluent Retention Facility are likely mntrn ewr
to be similar to the regional gradient of 0.00002. Additional analyses of this area moirngntVk
are planned in FY 2009 to reduce error through precision surveying and gyroscopic at the Liquid Effluent
surveys to increase the accuracy of the gradient calculation incorporating the new Retention Facility.

* wells.
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In FY 2008, specific conductance and sulfate results slightly increased in

Groundwater well 299-E26-10. Nitrate also has been rising in this well, and in wells south and
east of the Liquid Effluent Retention Facility. The regional rise of anions and cations

gradients at Liquid is evident in wells located in the central and eastern portions of the 200 East Area.

Effluent Retention Downgradient wells installed before the Liquid Effluent Retention Facility began
receiving waste recorded the early indications of the regional rise in specific

Facility are likely conductance.
to be similar to the The uppermost aquifer beneath the Liquid Effluent Retention Facility is being

regional gradient of evaluated as part of a groundwater evaluation plan. The results of the drilling of the

0.00002.new wells suggest that the fractured basalt flow top makes up the basal portion of
0.00002.the unconfined aquifer; no low hydraulic conductivity layer separates the basalt from

overlying sediments and 6 to 8 gal/mmn of water were produced. The current plan
assumes that groundwater continues to move in a southwest direction at -0.24 ni/day
(PNNL- 14804, Results of Detailed Hydrologic Characterization Tests - Fiscal year
2003), but detailed analysis will be conducted in FY 2009 incorporating water level
data from the new wells.

2.10.3.6 Waste Management Area C
Groundwater at this WMA is monitored under RCRA interim status

( monitoring. Monitoring of indicator parameters shows if dangerous
E27-22 waste constituents associated with the facility have compromised

groundwater quality as required under 40 CFR 265.93(b) (as referenced by
WAG 173-303-400) and AEA. Although semiannual sampling is required by
RCRA, wells are sampled quarterly in accordance with tank waste retrieval

"'7',, monitoring requirements (e.g., RPP-21895, 241-C-103 and24J-C-109 Tanks
Waste Retrieval Work Plan). The required RCRA semiannual sampling

/ ,,, ,',~- ,' "confirms that indicator parameter critical means were not exceeded.
".- ," U7-14 Radionuclides are tracked under AEA at the site.

WMvA C consists of the C Tank Farm, the 244-CR Vault, ancillary waste
transfer lines, and seven diversion boxes. The nine wells were sampled on

k' schedule in FY 2008, except for one missed quarterly sample during the

0 fourth quarter at well 299-E27-2 1. Appendix B includes a well location
0 ' W map, a list of network wells, the critical mean values used for upgradient/

wft 0 "0 W downgradient comparisons in FY 2008, and the site-specific constituents.
0 A. Sw*WB FV24& FYMB The gradient in the vicinity of W;MA C is consistent with the regional

WM26gradient of 0.00002. Flow rates are on the order of 0.2 to 0.4 rn/day with flow
direction historically to the southwest but difficult to confirm. Additional studies are
being planned in FY 2009 north of WMA C that may help to clarify the flow direction.

In W A Cspecfic The rate of water-table decline beneath WMA C is a few centimeters per year.
In W A CpfiDuring FY 2008, statistical comparison values for the four indicator parameters

conductance is close (pH, specific conductance, total organic carbon, and total organic halide) were not

to exceeding the exceeded at WMA C. However, the value for specific conductance at well 299-E27- 14

statistical critical is elevated and exceedance during FY 2009 is possible. In the vicinity of WMA C,
valu o 22 ~lc in specific conductance upgradient ranges from 400 to 500 giS/cm. A maximum value

vautf 92uScin close to the critical mean of 922 AS/cm is observed in well 299-E27-14. Sulfate

well 299-E2 7-14. and nitrate contribute to the specific conductance signature across the site. The
rising sulfate concentrations are primarily from an upgradient source. Southeast
of WiMA C, well 299-E27-14 had a sulfate result of 296 mg/L in September 2008.
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Nitrate concentration is increasing in downgradient well 299-E27-14. Consequently,
* there is little effect on the specific conductance from nitrate.

Technetium-99 concentrations range from 32.2 pCiIL (upgradient well 299-E27-22)
to 5,000 pCi/L (downgradient well 299-E27-4). Although upgradient concentrations
of technetium-99 have declined (-50 pCi/L in well 299-E27-7), concentrations have
increased downgradient. Technetium-99 results in well 299-E27-14 have been above
the drinking water standard since FY 200 1, with a maximum value of 2,400 pCiIL in
FY 2008. Well 299-E27-4 historically has not had increased concentrations; however,
during FY 2008, the concentration increased from 1,300 pCiIL in the first quarter
to 5,000 pCiIL in the fourth quarter. The source of contamination in downgradient
well 299-E27-4 may be a local pocket of contaminated soils. This well is close
to several unplanned releases. Elevated technetium-99 concentrations occur with
low levels of nitrate, providing a low nitrate to technetium-99 ratio. The source of
contamination may be tank-related, as indicated by concentrations in well 299-E27- 13
(PNNL-14187: PNNL-14548), which would tend to reduce the likelihood of other
sources in WMIA C, such as the hot semi-works.

Although sporadic at several locations during FY 2008, cyanide levels dropped
in upgradient well 299-E27-7 from 16 to 4 ltg/L. The only other detectable cyanide
result was 13 jig/L at well 299-E27-14. The C Tank Farm is the only known local
source for cyanide (HNF-SD-WM-TI-740, Standard Inventories of Chemicals and
Radionuclides in Hanford Site Tank Wastes).

Groundwater monitoring in the 200-B P-5 Operable Unit includes the following monitoring activities.
CERCLA andAEA Monitoring (Appendix A)
" One hundred three wells are scheduled for annual to triennial sampling. Three wells were not

sampled as planned in FY 2008.
* The DOE installed and began sampling nine new wells in FY2008.

Facility Monitoring (Appendix B)
*Twenty-six wells are scheduled for quarterly to semiannual sampling at Waste Management Area

B-BX-B Y One quarterly sample was missed in four wells.
*Twelve wells are sched uled for quarterly to semiannual sampling at the 216-B-63 Trench.

*Seventeen wells are scheduled for semiannual sampling at Low-Level Waste Management Area 1.
*Nine wells are scheduled for semiannual sampling at Low-Level Waste Management Area 2.
*Two wells are scheduled for semiannual sampling at the Liquid Effluent Retention Facility. Two

new wells were installed and will be sampled beginning in FY 2009.
*Nine wells are scheduled for quarterly sampling at Waste Management Area C One quarterly

sample was not sampled as planned.

*All wells were sampled as planned, except as noted,

200-BP-5 Operable Unit 2.10-17
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Figure 2.10-1. Facilities and Groundwater Monitoring Wells in the 200 East Area.
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Figure 2.10-2. Facilities and Groundwater Monitoring Wells Located in 600 Area Associated with the 200-BP-5 Operable Unit.
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Figure 2.10-3. 200 East Area Water-Table Map, March 2008.
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Figure 2.10-4. Average Nitrate Concentrations in the 200 East Area, Upper Part of Unconfined Aquifer.

14 E, ;Rivers / Ponds

*8 Basalt Above Water Table
Lower Mud Unit
Above Water Table

I .Waste Sites
26 - Area Boundary

0Well Sampled in FY 2008
* Well Sampled in FY 2007
* Well Sampled in FY 2006
-'Nitrate, mg/L

(Dashed Where Inferred)
DWS = 45 mg/L

0 500 1,000 2,000 Meters

2912

00.25 0.5 1 Miles

294 

)2 

~ ~ i

*2 
-, - -

977

2001

45-I~l \211-B- Crib 26B7& rb

N, ( -2 N1%
27\ 38 6 76680 700 9800 170

200 1301100 531'1LLM-

120 -- -- LLWMA-1 67 $10,285 '''

79 792 52 01

79 721 29 203 -
/ 130 5510J~7~1

61 2A 13 43
,/WMA B-BX-BY 7*4A1 5 30 4 1 503

210 A N 13 8

#?o 520 *110

30019 -- 45 LOA4

0 11 10 Nb6 231 7 21
99 £50

r n A -0gw foa 30 1

200-BP-5 Operable Unit 2.10-25



DOE/RL-2008-66, Rev. 0

Figure 2.10-5. Average Iodine-1 29 Concentrations in the 200 East Area, Upper Part
of the Unconfined Aquifer.
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Figure 2.10-6. Average Technetium-99 Concentrations in North 200 East Area,
Upper Part of Unconfined Aquifer.
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Figure 2.10-7. Cyanide Concentrations in North 200 East Area, Upper Part of Unconfined Aquifer.
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Figure 2.10-8. Average Uranium Concentrations in Northwestern 200 East Area,
Upper Part of Unconfined Aquifer.
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Figure 2.10-9. Average Sulfate Concentrations along the Basalt Subcrop, Upper Part of Unconfined Aquifer.
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* 2.11 200-PO-1 Operable Unit
J. W Lindberg

This section describes groundwater flow and contaminant plumes within the
200-PO- 1 groundwater interest area, which includes the 200-PO- 1 Operable Unit
(Figure 1.0- 1). The area is roughly defined by the large tritium plume emanating from
the southeastern portion of the 200 East Area and includes the southern portion of the
200 East Area and a large triangle-shaped portion of the Hanford Site extending to the
Hanford townsite (to the east) and to the 300-FF-5 groundwater interest area (to the
southeast). Although the 21 6-13-3 Pond (B Pond) straddles the northern boundary with
the 200-BP-5 Operable Unit, it is considered part of the 200-PO-lI groundwater interest
area. The BC Cribs and Trenches are completely outside of the 200-PO- 1 Operable
Unit, but potential groundwater contamination there is discussed in this section
because of proximity to the 200-PO-1 Operable Unit.

Wells located in the 200 East Area near the major sources for groundwater
contamination are in the near-field area; whereas wells located in the 600 Area to the
east and southeast are considered far-field wells. Figure 2.11-1 shows the location
of local facilities and wells used in near-field monitoring. Figures 2. 11 -1 and 2.11-2
provide the locations of wells used in the remainder of the 200-PO-1 Operable Unit
far-field area and Columbia River shoreline monitoring sites within the 600 Area.

Groundwater in the unconfined aquifer flows primarily to the southeast in the
west portion of the operable unit (200 East Area) in response to higher heads to
the west and the large paleochannel incised in the top of the underlying Ringold
Formation that trends the same direction. In the central to eastern portion of the
operable unit, groundwater flow fans outward and flows northeast, east, and southeast
as it approaches the Columbia River. Vertical head differences in the 200-PO- 1
Operable Unit are generally increasing with depth forming an upward gradient. In
the 200 East Area, the difference between the aquifers below the Ringold Formation
lower mud unit and the unconfined aquifer ranges from a few centimeters to about one
meter. Along the Columbia River near well 699-20-E 12 the vertical head difference
is about 10 m with the 600 Area between the two areas having intermediate head
differences. The exception to the general upward gradient is near B Pond where the
heads decrease with depth, possibly a condition remaining from the time that the
B Pond System was in operation. Section 2.14 contains additional information about
the hydraulic head values and vertical gradients in the confined aquifers. PNNL- 12261
provides a detailed discussion of 200 East Area hydrogeology and groundwater flow
characteristics.

Tritium, nitrate, and iodine- 129 are the contaminants with the largest groundwater
plumes and are largely the result of the two periods of PUREX (Plutonium-Uranium
Extraction Plant) operation. Other contaminants of concern in more localized areas
include strontium-90 near the 21 6-A-36B Crib (a PUREX crib) and technetium-99 in
Waste Management Area (WMA) A-AX. Contaminants of potential concern include
arsenic, chromium, manganese, vanadium, cobalt-60, cyanide, and uranium.

Groundwater monitoring in the 200-PO- 1 groundwater interest area is designed
to meet requirements for the Atomic Energy Act of 1954 (AEA), Comprehensive
Environmental Response, Compensation, and Liability Act of 1980 (CERCLA),
Resource Conservation and Recovery Act of 1976 (RCRA), and Washington

200-PO-1 Operable Unit 2.11-1
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Administrative Code, as directed in U.S. Department of Energy (DOE) Orders. The
immediate goal for the 200-PO-1 Operable Unit is to monitor the contaminants of
concern (and potential concern) under the CERCLA remedial investigation/feasibility
study process until final cleanup decisions are made. The operable unit has six RCRA
units that are monitored under separate groundwater monitoring plans. The RCRA
units include Integrated Disposal Facility, the PUREX Cribs (or RCRA PUREX
Cribs'), WIVIA A-AX (single-shell tanks), 216-A-29 Ditch, 216-B-3 Pond Facility
(B Pond), and the Nonradioactive Dangerous Waste Landfill. Although not regulated
under RCRA, the Solid Waste Landfill and 200 Area Treated Effluent Disposal Facility
are subject to Washington Administrative Code, requirements. Water supply wells in
the 400 Area are monitored for tritium under AEA.

Some of the main concepts associated with the 200-PO-1 Operable Unit include
the following.

" Principal sources of groundwater contamination included cribs, ponds, and
single-shell tanks that formerly leaked. These facilities are currently inactive,
and pumpable liquids have been removed from the tanks. However, the waste
sites have not yet been remediated and contamination remains in the vadose
zone.

" Characterization of vadose zone contamination continued during fiscal year
(FY) 2008 with the drilling of exploratory boreholes. Groundwater samples
were collected from each of these boreholes and results were consistent with
surrounding groundwater monitoring wells.

" Tritium, nitrate, and iodine- 129 are the principal groundwater contaminants
of concern because of their widespread plumes. The area of the iodine- 129
plume is stable and the tritiumn and nitrate plumes are shrinking.

* Small plumes of strontium-90 and technetium-99 exceed their respective
drinking water standards, but concentrations are stable to decreasing.

" There is no active groundwater remediation in the 200-PO- 1 Operable Unit.
A record of decision has not yet been established.

" The 200-PO- 1 Operable Unit is in the characterization phase of a CERCLA
remedial investigation and feasibility study. During FY 2008, DOE released
a work plan that identifies a 2-year process for collecting additional
characterization data.

" Six RCRA sites are located in the 200-PO- 1 Operable Unit. At the
Nonradioactive Dangerous Waste Landfill, total organic carbon concentrations
in one downgradient well exceeded the critical mean value. The site will
begin an assessment monitoring program in FY 2009. The other RCRA
sites continued to be monitored under previously-established monitoring
programs.

" One new well was installed at WMA A-AX as required by the RCRA
groundwater monitoring plan.

" Groundwater flow directions in the 200 East Area are difficult to interpret
from water-table maps because of the low hydraulic gradient. Preliminary
efforts to refine the water-table map were partially successful, and efforts will
continue during FY 2009.

1 The term "PUREX Cribs" refers to all the cribs in the southeast part of the 200 East Area and east
of the 200 East Area where PUREX wastewater was discharged. Three of these cribs are monitored
under RCRA and termed the "1RCRA PUREX Cribs" (Section 2.11.3.2).

2.11-2 Hanford Site Groundwater Monitoring - 2008
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Most of the monitoring wells are screened at the top of the unconfined aquifer.
No groundwater constituents exceed drinking water standards in 26 deeper
wells.

The following sections provide details about groundwater monitoring in the
200-PO-1 groundwater interest are during FY 2008. Section 2.11.1 describes
contaminant plumes and concentration trends. Section 2.11.2 summarizes operable
unit activities. Section 2.11.3 describes monitoring of the RCRA-regulated facilities
and facilities monitored to meet Washington Administrative Code requirements.

2.11.1 Groundwater Contaminants
This section describes the major contaminants of concern

within the 200-PG-i Operable Unit: tritium, iodine- 129, nitrate, Plume areas (square kilometers) in the
strontium-90, technetium-90, and other contaminants of potential 200-PO-1 Operable Unit:
concern. Iodine-129, IlpCiL - 53.80

The cribs, ponds, and ditches surrounding the PUREX Plant Nitrate, 45 mg/L - 0.66
are responsible for most of the groundwater contamination in the Strontium-90, 8 pCi/L - 0. 01
200-PG-i Operable Unit. The PUREX Plant started operation in Technetium-99, 900 pCi/L - <0. 01
1956, eventually replacing the Reduction-Oxidation (REDOX) Plant Tritium, 20, 000 p Ci/L - 117.48
as the plutonium separations facility. The first PUREX operational Tritium, 80, 000 p CiL - 17.69
campaign was from 1956 to 1972. Following an 11I-year shutdown, Uranium, 30 ug/L -0. 09
the PUREX Plant operation restarted in 1983 and shut down in
December 1988 when the weapons production mission ended. Plant operation
briefly restarted in December 1989 to stabilize material in the system. The plumes
primarily contain those species associated with process condensates, including tritium,
iodine- 129, and nitrate. Some strontium-90 and technetium-99 also are associated
with PUREX waste disposal, though technetium-99 is not found above the 900 pCi/L
drinking water standard in contaminant plumes from PUREX Cribs. Technetium-99
exceeds the drinking water standard beneath WMvA A-AX

2.11.1.1 Tritium
The principal source for the large tritium plume extending from the southeastern

portion of the 200 East Area to the Columbia River (Figures 1.0-2 and 2.11-3) is in
the vicinity of the PUREX Cribs. The highest concentrations of tritium (drinking
water standard 20,000 pCiIL) in this plume remain near these cribs (Figure 2.11-4).
The highest reported level of tritium during FY 2008 was 650,000 pCiIL for samples
collected in April 2008 at well 299-E 17-14 near the 216-A-36B Crib.Trtunrae

Concentrations of tritium generally continue to decline in the far-field area as
the plume attenuates naturally due to radioactive decay and dispersion, along with and iodine-129 are
the generally decreasing source that resulted from the termination of PUREX Plant the contaminants of
operations. Wells in the eastern portion of the 200-PG- I Operable Unit have tritium graetsnicne
concentrations above 80,000 pCiIL (Figure 2.11-3) from an early period of discharge graetsnicne
to the PUREX Cribs (PNNL- 11141, Hanford Site Ground- Water Monitoring for in this operable unit.
1995). The area of the tritium plume with concentrations above the 80,000 pCiIL
in the eastern portion of the Hanford Site is - 18 km2. In FY 1997, this portion of
the plume was over -60 km2. The concentrations in wells within this portion of
the plume are expected to continue decreasing as areas with higher concentrations
(representing the two periods of PUREX Plant operations) move beyond the wells
into the river or decay and disperse. Groundwater at this location likely will continue

200-PO-1 Operable Unit 2.11-3
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to be contaminated with tritium at levels greater than the drinking water standard for
40 to 50 years. Wells more distant from the source are sampled once every three years
(most were sampled during FY 2007). Wells in the south of the 200-PO-1 Operable
Unit (immediately north of the 300 Area) also have decreasing tritium concentrations

Concentrations of indicating that the southward migration of the plume has slowed or stopped because

tritum cntine to of the effects of dispersion and radioactive decay (Section 2.12.1.3).
tritum cntine toTritium concentrations in the aquifer tubes are similar to nearby groundwater

generally decline in monitoring wells. The aquifer tubes with the highest concentrations of tritium

the far-field area as (35,000 pCi/L in C6353 and 24,000 pCiIL in C6383) are located southeast of the

the pume ttenates Hanford townsite corresponding to the tritium plume with concentrations greater
the pume ttenates than 80,000 pCiIL (Figure 2.11-3).

naturally. Because they are closer to the source of the tritium, wells in the near-field area

have higher tritium concentrations than wells in the far-field area and have shown
steady to rising trends since FY 2005 (Figure 2.11-5). Well 299-E17-14 (near the
216-A-36B Crib) had a decreasing trend until FY 2005, then concentrations began to

Well intherise. Well 299-E24- 16 (near the 216-A- 10 Crib) had a decreasing trend until FY 2002,
Wells n thethen concentrations began to rise. Tritium concentrations at well 299-E25-1 9 (near the

near-field area show 216-A-37-1 Crib) have been stable since FY 1998. It is possible that the vadose zone

steady to rising near the 216-A-10 and 216-A-36B Cribs is still contributing tritium to the unconfined

tritim trnds.aquifer. However, another potential scenario for the changing tritium concentrations
tritim trnds.in these near-field wells is changing groundwater flow directions after the cessation of

wastewater discharges at B Pond. Determining a precise groundwater flow direction
in the vicinity of the PUREX Cribs is difficult because of the extremely flat water
table. Section 2.11.2.2 provides information about refining the water-table map near
the PUREX Cribs.

The zone of lower tritium concentrations near the Energy Northwest Complex
(Figure 2.11-3) likely is the result of the effect of a zone of lower hydraulic
conductivity in the unconfined aquifer. In this area, the water table is within the upper
portion of the Ringold Formation that may have a greater degree of local cementation.
Section 2.12.1.3 discusses tritium at the 618-11 Burial Grounds, located just west of
the Energy Northwest Complex.

The 200-PO-1I Operable Unit wells screened in the middle or lower portions
of the unconfined aquifer (or deeper in confined aquifers) generally show very
little tritium groundwater contamination. Tritium was either not detected or
detected at very low concentrations (10 pCiIL) at the 200 Area Treated Effluent
Disposal Facility during FY 2008. The wells are screened at the first occurrence
of groundwater below the Ringold Formation lower mud unit where the aquifer
is locally confined (i.e., potentiometric surface is within the lower mud unit).
Well 499-S 1 -8J (a water-supply well in the 400 Area) is screened in the lower portion
of the Ringold Formation (but not confined) and during FY 2008 had tritium levels
ranging from 2, 100 to 2,500 pCiIL. Nearby well 499-SO-7, screened at the water table
had tritium values that ranged from 7,900 to 9,700 pCi/L during FY 2008. Tritium
was not detected in the Laser Interferometer Gravitational Wave Observatory well
(699-S2-34B), which is screened in basalt-confined aquifer system. Similarly, five
other deep 200-PO- 1 Operable Unit wells screened in basalt-confined aquifer system
(and sampled once every three years) showed no detectable tritium during FY 2006,
the last time they were sampled. Section 2.14 provides more information of the upper
basalt-confined aquifer system results.
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2.11.1.2 Iodine-129
The iodine- 129 plume (Figure 1.0-4 and 2.11-6) extends southeast into the The iodine-129

600 Area from the 200 East Area and appears to coincide with the northern portions plmhacane
of the tritium and nitrate plumes (Figures 1.0-2, 1.0-3, 2.11-3, and 2.11-7). The plume pl ehacagd
has changed very little over the last 14 years (PNL- 10698, Hanford Site Ground- Water very little in 14 years.
Monitoring For 1994, Figure 5.3). The unusual geometry of the plume where the
1.0 pCi/L isopleth appears to turn 900 northward may be a result of the lower than
expected iodine- 129 concentration (less than 0.31 pCi/L) at well 699-31-31 and the
lack of any wells in the area immediately north of well 699-31-3 1.

During FY 2008, the highest concentrations of the iodine-129 plume were near
the sources of the plume in the southeastern portion of the 200 East Area. The
concentrations in this area ranged from undetected to 10.4 pCiIL in well 299-El 17-14
(near the 216-A-3613 Crib). The generally decreasing to stable trend for iodine-129
at well 299-El17-14 (Figure 2.11 -8) is typical of the gradually decreasing trend for
iodine-129 in the vicinity of the PUREX Cribs. The contribution of iodine-129 from
the vadose zone near the PIJREX Cribs is most likely similar to the amount dispersed
on the eastern edges of the plume, based on the high mobility of iodine- 129, the
continued detection of iodine- 129 near the PUREX Cribs, and the long half-life of
the iodmne-129 isotope. During FY 2008, iodine-129 was not detected in the wells
sampled deeper in the unconfined aquifer or in the 200-PO- 1 Operable Unit aquifer
tubes.

2.11.1.3 Nitrate
The extent of the nitrate plume originating in the 200 East Area (Figures 1. 1-3

and 2.11-7) is nearly identical to the tritium plume. However, the area with
concentrations above the 45 mg/L nitrate drinking water standard is smaller than the
area with concentrations above the 20,000 pCi/L tritium drinking water standard.
Nitrate at levels above the drinking water standard north of the 400 Area and at
the Energy Northwest Complex (within the area impacted by the PUREX Cribs)
can be attributed to wastewater disposal activities in those areas. In FY 2008, the
highest nitrate concentration (127 mg/L) within the 200-PO-1I Operable Unit was at
well 299-E17-14 (Figure 2.11-9). The nitrate plume (Figure 2.11-7), with sources
in the 200 Area, appears to have receded slightly over previous years, except in the
immediate vicinity of the PUREX Cribs (PNNL-15670; DOE/RL-2008-0l) and
WMvA A-AX. Another nitrate plume, with offsite sources, exists near the 300 Area
(Section 2.12.1.4). The highest nitrate concentration in the aquifer tubes was 3 3 mg/L
in C63 53 near the Hanford townsite.Thovrlniat

Wells near the PUREX Cribs in the southeastern portion of the 200 East Area had lm a eee
increasing nitrate concentrations in recent years. The trend at well 299-E24- 16 (near plm haredd
the 216-A- 10 Crib) is typical of thc increasing trcnd (Figure 2. 11 -10). Increasing slightly, except for
nitrate concentrations also were observed at WMA A-AX (Section 2.11.3.3). The portions near the
cause of the increase in nitrate at some of the wells in the southeastern portion
of the 200 East Area is unknown, but it may be a result of shifting groundwater PUREX Cribs and
flow directions related to the cessation of wastewater discharges at B Pond or to WMA A -AX
groundwater contamination from PUREX Cribs and WMA A-AX.

Nitrate was detected in wells deeper in the Ringold Formation unconfined
aquifer or lower confined aquifer. However, none of the deeper wells had reported
nitrate concentrations exceeding the drinking water standard (45 mg/L). At the
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Nonradioactive Dangerous Waste Landfill, nitrate concentrations were as high as
19.4 mg/L in well 699-26-35C and 11. 1 mg/L in well 699-25-33A. These wells are
screened at the top of the low permeability unit (bottom of the unconfined aquifer)
in the Ringold Formation. Beneath the Ringold Formation lower mud unit at B Pond
and the 200 Area Treated Effluent Disposal Facility (the uppermost aquifer), nitrate
concentrations continue to be lower (less than 6.9 mg/L). In the lower portions
of the unconfined aquifer beneath the 21 6-A-29 Ditch (well 299-E25-28) the
nitrate level was 2.1 mg/L. Nitrate was not detected (i.e., less than 0.044 mgIL) in
water supply well 499-Si -8J in the 400 Area (screened in the lower portion of the
Ringold Formation). Nitrate remains undetected in well 699-S2-34B (at the Laser
Interferometer Gravitational Wave Observatory) and in three other wells screened in
the basalt-confined aquifer system beneath the 200-POl-1I Operable Unit.

The strontium-90 2.11.1.4 Strontium-90
plume near the A localized area of strontium-90 (a beta-emitter) contamination exists near

216-A36 Crb is the 216-A-36B Crib (a PUREX Crib). Well 299-E171-14 was the only well with
216- -3 Cri is strontium-90 concentrations above the 8 pCi/L drinking water standard during

very localized. FY 2008, with a maximum concentration of 20.2 pCi/L. The trend for strontium-90 in
well 299-E 17-14 shows an increasing trend from 1997 to 200 1, and then a fluctuating
trend that is neither overall increasing nor decreasing. Results since FY 2006 have
ranged from 14 to 21 pCi/L. The contaminant impact is localized because of the low
mobility of strontium-90 compared to tritium, nitrate, or iodine-129.

Technetium-99 2.11.1.5 Technetium-99
exceeds the Tecbnetium-99 (a beta-emitter) continues to be detected at WMIAA-AX at levels

900pC driking far above the drinking water standard (900 pCi/L) and was detected indirectly (from
900 ~i/Ldrining gross beta measurements) at the PUREX Cribs. It also was detected in four aquifer

water standard tubes with a maximum concentration of 77 pCiIL. Although most wells at WiN'AA-AX

at one upgradient had technetium-99 levels below the drinking water standard, groundwater samples
from downgradient well 299-E25-93 had technetium-99 concentrations ranging from

and one 6,200 to 8,000 pCiIL during FY 2008. Upgradient well 299-E24-33 had technetium-99

downgradient welL concentrations ranging from 1,000 to 1, 100 pCiIL. Concentrations for technetium-99
at these two wells have been steady since FY 2006 (Figure 2.11 -11). Section 2.11.3.3
provides more information about tecbnetium-99 at WMvA A-AX.

2.11.1.6 Other Constituents
Other constituents (i.e., arsenic, chromium, manganese, vanadium, and uranium)

are contaminants of concern or potential concern at various facilities within the
200-PO-lI Operable Unit (DOE/RL-2003-04, Sampling and Analysis Plan for
the 200-PO-1 Groundwater Operable Unit). Chromium, cobalt-60, cyanide, and
uranium are contaminants of'potential concern at the BC Cribs and Trenches. Arsenic
was detected at nearly every well analyzed in the 200-PO- 1 Operable Unit, in
concentrations ranging from 1.9 (the method detection limit) to 10.5 jig/L (unfiltered
sample at well 299-E25-42) during FY 2008. However, these concentrations are not
significantly different from Hanford Site groundwater background values (less than
11.8 gfL at the 95% confidence level; DOEIRL-96-61).

During FY 2008, the highest chromium concentration in the 200-PO- 1 Operable
Unit was 113 jgg/L (for an unfiltered sample) at well 299-El 8-1, (located near the
former 2 101 -M Pond on the west side of the operable unit). A filtered sample collected
at the same time fromn this well was 9.7 gig/L. The primary drinking water standard
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for chromium is 100 g.g/L. Chromium concentrations in wells on the western side
of the 200-PO-1I Operable Unit may be influenced by a plume of chromium entering
the area from the west or southwest (Section 2.9).

Well 299-E25-19 near the 216-A-37-1 Crib had manganese concentrations that
exceeded the 50 j tg/L secondary drinking water standard during FY 2008. The
source of the manganese is unknown. It may be related to wastewater discharged to
the 216-A-37-1 Crib or to the deterioration of the well screen or casing. The trend
for manganese in this well has been stable to increasing since FY 2005. Seven of
the new aquifer tubes had elevated manganese concentrations (with a maximum
concentration of 743 tg/L at C6378), but these elevated values are most likely related
to the drilling process.

Vanadium concentrations ranged in the 200-PO- 1 Operable Unit from 7 (the
method detection limit) to 45 pig/L (unfiltered sample from well 299-E25-28) and
55 p.g/L (filtered sample from well 699-43-45) during FY 2008. Both wells are located
at the 2 16-A-29 Ditch. Except for the elevated vanadium results in early FY 2008, the
trends for vanadium at these wells are stable (ranging from -30 to 34 gig/L). There
is no drinking water standard for vanadium. In recent years,

In recent years, uranium concentrations have reached the drinking water standard uaimhsbe
(30 jig/L) near the PUREX Cribs. The highest concentration during FY 2008 was uaimhsbe
30 p.g/L at well 299-El 17-14. Overall, the trend for uranium in this well has increased increasing in
since the well was first monitored for uranium in 2005 (Figure 2.11-12). Because concentration near
the uranium concentration increases (or the indicator parameter gross alpha) are
observed only in the wells near the PUREX Cribs, the PUREX Cribs are the most the PUREX Cribs.
likely source.

Groundwater monitoring routinely occurs at two wells in the BC Cribs and
Trenches (299-E13-5 and 299-E13-14). Results from these well showed that the
contaminants of potential concern (chromium, cobalt-60, cyanide, and uranium),
as well as the 200-PO- 1 Operable Unit contaminants of concern, were either not
detected or were similar to background (upgradient) concentrations in the BC Cribs
and Trenches.

Although not a contaminant of concern in the 200-PO-1 Operable Unit, the During FY2008,
fluoride concentration (9.09 mg/L) in well 699-S2-34B (at the Laser Interferometer contaminants of
Gravitational-Wave Observatory) was above the 4 mg/L primary drinking water
standard. The result is typical of the historical trend for this well. Well 699-S2-34B potential concern
is screened in the upper basalt-confined aquifer system known to have elevated at the BC Cribs and
concentrations of fluoride. Tece eeete

2.11.2 Operable Unit Activities undetected or similar

The 200-PO-1 Operable Unit contains a large portion of the Hanford Sitetobcgun

(Figures 1.0-1 and 2.11-2). The operable unit boundaries generally are defined concentrations.
by tritium, the largest contaminant plume of the operable unit. Although outside
the 200-PO-1 Operable Unit boundary, wells at the BC Cribs and Trenches,
(Figures 2.11-1 and 2.11-2) are included in the 200-PO-1 Operable Unit.

200-PO-1 Operable Unit 2.11-7
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In FY2008, 2.11.2.1 Status of CERCLA Five-Year Review Action Items
the remedial The second CERCLA five-year review was published in November 2006

invetigaionl(DOE/RL-2006-20). The review identified one issue and an associated action
invetigaion!pertaining to the 200-PO- 1 Operable Unit.

feasibility study a Issue 15. Soil resistivity measurements have detected large regions of

work plan for the anomalously high soil conductivity in the area south of the PUREX Plant

200-PO-1 Operable around the 216-A-4 Crib and near the BC Cribs and Trenches.

Untwsreleased. a Action 15-1. Complete data quality objective process and sampling plan to
Unit wasfurther characterize the high soil conductivity measurements detected at the

BC Cribs and Trenches (December 2007).

In FY 2007, the data quality objective process was completed and the report was
released (SGW-340 11, Data Quality Objectives Summary report Supporting the
200-PO-1 Groundwater Operable Unit).

In FY 2008, DOE/RL-2007-3 1, RJ/FS Work Plan for the 200-PO-] Groundwater
Operable Unit, was released. Appendix A of the work plan includes a characterization
sampling and analysis plan, a portion of which contains plans to further characterize
the high soil conductivity measurements detected at the BC Cribs and Trenches.

The remedial 2.11.2.2 Remedial Investigation/Feasibility Study
investigationl Groundwater monitoring at the 200-PO- 1 Operable Unit supports the remedial

feasibility study work investigation/feasibility study process for the 200-PO- I Groundwater Operable Unit.

planconainstwo During FY 2008, the remedial investigation/feasibility study process generated a
planconainstwo work plan (DOE/RL-2007-3 1) containing two sampling and analysis plans (one for

sampling and analysis routine groundwater monitoring of wells within the 200-PO- 1 Groundwater Operable,

plan, onforand another for groundwater characterization within the 200-PO-1 Operable Unit).

plansine owr The routine sampling and analysis plan (also released earlier as DOE/RL-2003-04)
routne goundater contains plans for general groundwater monitoring in the 200-PO- 1 Operable Unit

monitoring, to track the extent, movement, and concentration of groundwater contamination.

and another for Groundwater monitoring under this plan is a continuation of earlier groundwater
monitoring plans in the operable unit for CERCLA, AEA, and Washington

characterization Administrative Code, compliance. The characterization sampling and analysis plan

activities, identifies a two-year process specifically for collecting additional data for the remedial
investigation (including groundwater data) that are not already covered under the
routine sampling and analysis plan.

The work plan (DOE/RL-2007-3 1) was released too late in FY 2008 to schedule
and collect groundwater samples (with a few exceptions) to address the new
characterization sampling and analysis plan or any changes identified in the routine
sampling and analysis plan. By the time the work plan was released, many of the
wells had been sampled for FY 2008. Groundwater samples collected for the new
characterization sampling and analysis plan included existing well 299-El 7-14

Wells sampled under (at the 21 6-A-36B Crib) and grab samples from exploratory boreholes C65 52,

the characterization C5941, and C5923. These exploratory boreholes are located at the 216-A-5 Crib,
216-A-30 Crib, and the BC Cribs and Trenches (respectively) (Figure 2.11-1).

sampling and Exploratory borehole C5923 was completed as a groundwater monitoring well with

analysis plan are the number 299-E13-62. The groundwater samples collected at well 299-E17-14

analyzed for a and exploratory boreholes were analyzed for a larger list of analytes (Table 2.11 -1),
compehesivelis of compared to the shorter list of required analytes in the routine sampling and analysis
compehesivelis of plan (Appendix A). Sections 2.11.2.1 and 2.11.2.3 include the results of groundwater

44 analytes. sampling at well 299-E 17-14 and the exploratory boreholes.
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included in the characterization sampling and analysis plan is an effort to
refine the water-table map in the southeastern 200 East Area. Refinement of the Rvsn h
water-table map for this area would help determine groundwater flow directions and Rvsn h
flow rate because of the low water-table gradient. The gradient is so low that errors water-table map of
in measuring the depth to water can be larger than the differences in water-table the southeastern
elevations between wells. Refining the water-table map for the southeastern portion prino h
of the 200 East Area also will assist in determining groundwater flow directions atpohnfte
RCRA sites at the Integrated Disposal Facility (Section 2.11.3. 1) and PUREX Cribs 200 East Area
(Section 2.11.3.2). The solution is to decrease the amount of measurement error and interpreting
in determining water-table elevations at wells. Other than measurement variation
caused by barometric effects, the two potential sources of significant error are the groundwater flow
surveys that provided well locations and elevations and the deviation of the wells directions was
from vertical. When a 100 m deep well is deviated -2.6' from vertical, the depth to atepdusna
water measurement will have an error of 0. 1 m. An error of 0. 1 m is greater than the atepdusna
relief on the water table across the southeastern portion of the 200 East Area. three-step process.

Producing a corrected water-table map of the southeastern portion of the
200 East Area and interpreting groundwater flow directions was attempted using
the following three steps.Efottorinth

" Twelve wells in the southeastern portion of the 200 East Area were resurveyed Efottorinth
to a known datum. The vertical error was reduced to approximately water-table map in
+/- 1 mm. the southeastern

" The depth to water measurements were corrected for borehole deviation in portion of the
the 12 wells to +/-0.003 m using a down-hole gyroscope. 200 East Area were

0 Trend surface analyses were conducted of resulting water-table maps to nodei tv.Rsus
separate local from regional variability and determine any regional trends o eiiie eut
on the water-table surface (Davis, 2002, Statistics and Data Analysis in offlow direction
Geology). ranged from

Results to refine the water-table map were not definitive. The expectation was northeast to south.
that by increasing the precision of known surface elevations and correction factor
for the degree of tilting (from perfectly vertical) at each of the 12 well locations that
trend surface analyses of the resulting water-table surfaces would provide definitive
groundwater flow directions. Four new sets of water-level measurements were
collected during the summer months, after the wells were resurveyed for location,
elevation, and degree of tilting from vertical. The new data sets resulted in directions
ranging from northeast to south (61 to 1730 of azimuth), and water-table gradients
ranged from 1.7 x 10-1 to 2.9x 10-1. Each trend surface analysis was run several times.
Each run removed the well with the highest residual (deviation from the trend surface)
from the analysis, until all the residuals were less than 1 cm, the trend surface fit was
statistically significant, and the direction changed by less than 100. The variability in Aquifer tubes were
results could be caused by barometric pressure fluctuations. Automated water-level installed at an
data will be collected at the site during FY 2009 to help resolve barometric effects. adtoa ie
Monthly depth-to-water measurements will continue to be collected for additional adionl1ste
trend surface analyses. along the Columbia

The characterization sampling and analysis plan required the installation of aquifer River between the
tubes at 11 locations along the Columbia River between the Hanford townsite and Hafrtonse
the 300 Area. A shallow, medium, and deep aquifer tube were planned at each of the Hafrtonse
locations. Installation was difficult because partially cemented Ringold Formation and the 300 Area.
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impeded the drilling operations. With the installation difficulties, only the shallow
tubes were installed at most of the locations. The medium depth aquifer tube was
installed at only two of the 11 sites. Figure 2.11-13 shows the locations of the
new aquifer tubes along the Columbia River. Ten of the sites were sampled during
FY 2008.

The characterization sampling and analysis plan also required geophysical
surveys to support geologic structure and stratigraphy characterization at the
200-PO-1 Operable Unit. Fifteen line miles of seismic reflection and airborne
magnetic surveys over 336.7 km2 were conducted in FY 2008. Data analysis will
occur in FY 2009 to identify' possible preferential groundwater flow paths from the
200 East Area to the Columbia River.

The only2.11.2.3 Results of Operable Unit Monitoring for FY 2008
The onlyThe 200-PO- 1 Operable Unit routine sampling and analysis plan (DOE/RL-2003-04)

constituents specifies annual sampling of two lines of guard wells to screen for a comprehensive

exceeding drinking list of analytes. One of these lines of guard wells (the Southeast Transect) is
waterstanards located southeast of the 200 East Area (Figure 2.11-2) and ensures that unexpected
waterstanards contaminants do not migrate from the 200 East Area undetected. The other line (the

at the southeast River Transect) is located along the Columbia River to assess the concentration of

transect during any groundwater contamination that may reach the river. The comprehensive list of
FY200 wereanalytes for both transects includes iodine-129, tritium, anions (including nitrate),
FY200 weregross alpha and beta, gamma scan, metals, strontium-90, and volatile organic

iodine-129, iron, compounds.

and tritium. At the southeast transect, the following 24 groundwater constituents were detected
in groundwater samples during FY 2008:

Barium Iron Silver

Calcium Magnesium Sodium

Chloride Manganese Strontium

Chromium Methylene chloride Sulfate

Cobalt Nickel Tetrachloroethene

Copper Nitrate Tritium

Fluoride Potassium Vanadium

Iodine-129 Potassium-40 Zinc.

Many of these groundwater constituents occur naturally (e.g., potassium-40) or
are consistent with background values. Iodine-129, iron, and tritium are the only
groundwater constituents exceeding drinking water standards. The tritium and
iodine- 129 concentrations are consistent with their respective plumes (Figures 2.11-3
and 2.11-6) along the Southeast Transect. Unfiltered and filtered iron in wells
699-41-23 and 699-24-46 and unfiltered iron in well 699-26-3 3 exceeded the 300 p±g/L

Tritium, iron, secondary drinking water standard. All three of these wells have carbon steel casings

and pH exceeded that are likely responsible for the elevated iron. Two volatile organic compounds
(methylene chloride and tetrachloroethene) were detected in well 699-26-33 at the

drinking water Nonradioactive Dangerous Waste Landfill, where low levels of volatile organic

standards at the compounds previously have been detected. The recent detections in this well are
Rive Trasectestimated and questionable because the results were close to the method detection
Rive Trasectlimit. Section 2.11.3.6 provides more information about volatile organic compounds

during FY200. at the Nonradioactive Dangerous Waste Landfill.
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At the River Transect, 18 of the same groundwater constituents were detected
(excluding iodine- 129, magnesium, manganese, methylene chloride, potassium-40,
and tetrachloroethene) and a high pH was recorded for one well. Like the Southeast
Transect, most of these either are naturally occurring constituents or are groundwater
contaminants with concentrations consistent with upgradient wells or typical of their
respective plumes. The unfiltered iron concentration and pH exceeded drinking
water standards (300 jig/L and 8.5, respectively) in well 699-20-EI20 (1,010 jig/L
and 9. 1, respectively). The filtered iron result was 230 lag/L. Wells 699-4 1-lIA and
699-46-4 had tritium concentrations exceeding the 20,000 pCi/L drinking water
standard (60,000 and 53,000 pCi/L, respectively). Both wells are located near the
Hanford townsite where the known concentration of the tritium plume is similar
(Section 2. 11. 1. 1). The elevated pH at well 699-20-E 120 is anomalous for the region,
and the reason for the elevated concentration is unknown.Magnsadtriu

Sampling of 10 of the new aquifer tubes (Figure 2.11-13) between the Hanford Mangeee ad tritiln
townsite and the 300 Area was accomplished late in FY 2008. Only part of the weedtcdatlvs
results were received at the time this report was written. Results to date indicate that above their respective
fluoride, manganese, neptunium-237, nitrate, pH, protactinium-23 1, strontium-90, drinking water standards
technetium-99, tritium, uranium, and zinc were detected in the aquifer tube samples
collected. Manganese and tritium were detected at levels above their respective in the new aquifer tubes
drinking water standards, and pH was lower than the 6.5 drinking water standard at installed along the
one aquifer tube. The remainder of the results were either at natural background levels CoubaRvrith
for naturally occurring constituents or very low levels. Manganese (both filtered and CoubaRvrith
non-filtered) exceeded the 50 jig/L drinking water standard in almost all the tubes 200-.PO-.1 Operable Unit.
sampled, indicating the elevated levels were related to the tube installation process.
The highest level reported was 743 g~g/L at C6378. Tritium at aquifer tubes C6353
and C6383 had concentrations exceeding the 20,000 pCiIL drinking water (35,000
and 24,000 pCi/L, respectively). These tritium results are similar to wells in the area
(considering partial dilution by river water). The single occurrence of pH below
the 6.5 drinking water standard was 6.45 at tube C6368. A pH value this low is not
typical of the river or nearby wells and is under review.

Two of the original six aquifer tube locations near the Hanford townsite
(Figure 2.11-2) were sampled as scheduled during FY 2008. Samples were
collected from location AT-82-M and AT-86-D. Aquifer tubes at locations 81 and
83 were not found at the time of sampling. Aquifer tubes at locations 84 and 85
had specific conductance values too low to consider that the samples would have
enough groundwater mixed with them to be meaningful. As the river portion
of river-groundwater mixtures increases, the specific conductance decreases.
Columbia River water typically has specific conductance ranging from 120 to The highest
150 jiS/cm. Groundwater in the unconfined aquifer near the river generally has tritium and nitrate
specific conductance values ranging from 350 to 500 jiS/cm. Aquifer tube samplescoenrtnsi
are retained only when the specific conductance is clearly above the normal range forcoenrtnsi
river water. Even so, the samples collected at locations 82 and 86 had relatively low the existing aquifer
specific conductance values (217 and 298 jiS/cm, respectively). Detected groundwater tubes (original) were
constituents included chloride, fluoride, hexavalent chromium nitrate, sulfate, and 700~1 n
tritium. None of these detected constituents had concentrations exceeding drinking7,0pi/an
water standards. The highest tritium and nitrate concentrations were 7,000 pCiIL 8.5 mb/L, respectively
and 8.5 mg/L, respectively.
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During FY 2008, grab samples of groundwater were collected from three
exploratory boreholes (C6552, C495 1, and C5923 2) as the boreholes reached the
water table. The exploratory boreholes were at the 216-A-5 Crib, 216-A-30 Crib,
and at the BC Cribs and Trenches (Figure 2.11 -1). Because collecting groundwater
from an exploratory borehole lacks the benefit of well development, the technique
produces groundwater samples of high turbidity that must be filtered at the collection
site. Therefore, the groundwater aliquots for all the analyses methods were filtered
from these three boreholes. The 200-PO- 1 Operable Unit characterization samples
also were collected from well 299-E17-14 (located near the 216-A-36B Crib). The

Manganese and constituents analyzed in the groundwater samples from the exploratory borehole and

tritim wee detcted well 299-El 17-14 included an extensive list of 44 constituents (Table 2.11 -1), and
tritum ere eteted currently some of the results for the more unusual analysis methods (pesticides) had

at levels above not been received from the laboratories.

drinking water Results from the exploratory boreholes at the 21 6-A-5 Crib, 21 6-A-30 Crib, and

standards in grab the BC Cribs have similar results. Nothing unusual was discovered with the increased
number of groundwater constituents analyzed in these exploratory boreholes, and

samples taken from results were typical of nearby wells. About 20 constituents were detected with most

three exploratory being natural-occurring constituents or constituents with concentrations similar to

boreolesnearbackground or upgradient areas. Constituents exceeding drinking water standards at
boreolesnearthe exploratory boreholes near the 216-A-S and 21 6-A-30 Cribs included manganese

the 216-A-S Crib, and tritium. The tritium concentration at those two boreholes was (250,000 and

216-A -3 0 Crib, 47,000 pCi/L, respectively). Manganese at the BC Cribs borehole also exceeded

and at the BC Cribs the S0 gg/L drinking water standard, but tritium was not detected. Manganese
concentrations are typically elevated in the first few samples collected from new

and Trenches. wells or boreholes.

Well 299-E17-14 (at the 216-A-36B Crib) had results that were similar to those
at the exploratory boreholes. Nothing unusual was discovered with the increased
number of groundwater constituents analyzed in this existing well, and results of
detected analytes were typical of historical trends. Along with elevated tritium, gross
beta (drinking water standard of 50 pCiIL), iodine- 129 (drinking water standard of
1.0 pCi/L), nitrate (drinking water standard of 45 mgIL), and strontium-90 (drinking
water standard of 8 pCiIL) exceeded their respective drinking water standards. Results
for these constituents were as follows: tritium, 590,000 pCiIL; gross beta, 63 pCiIL:
iodine-129, 9.5 pCiIL; nitrate, 124 mg/L; and strontium-90, 14 pCiIL. Because
technetium-99 was discovered at low concentrations, the constituent responsible for
the elevated gross beta is most likely strontium-90.

2.11.3 Facility Monitoring

This section describes results of monitoring at individual units (i.e., treatment,
storage, and disposal units or tank farms). Some of these facilities are monitored under
the requirements of RCRA for hazardous waste constituents and AEA for source,
special nuclear, and by-product materials. Data from facility-specific monitoring also
are integrated into the CERCLA groundwater investigations. Hazardous constituents
and radionuclides are discussed jointly in this section to provide comprehensive
interpretations of groundwater contamination for each facility. Pursuant to RCRA,

2 Exploratory borehole C5923 was converted to a vadose zone vapor injection well named 299-El 13-62
after groundwater samples were collected at the water table. The borehole was backfilled up to a
level of 20 m of depth before setting the screens for vapor injection. Groundwater sample analysis
results are identified in HEIS as 299-E13-62, rather than C5923.
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the source, special nuclear, and by-product material components of radioactive mixed
waste are not regulated under RCRA and are regulated by the DOE, acting pursuant
to its AEA authority. Therefore, while this report may satisfy RCRA reporting
requirements, the inclusion of information on radionuclides in such a context is for
information only and may not be used to create conditions or other restrictions set
forth in any RCRA permit.

The 200-PO- 1 Operable Unit contains six RCRA sites with groundwater
monitoring requirements: Integrated Disposal Facility, RCRA PUREX Cribs,
WMA A-AX, 216-A-29 Ditch, 216-B-3 Pond Facility, and the Nonradioactive
Dangerous Waste Landfill. Also included in the 200-PO- 1 Operable Unit are the Solid
Waste Landfill (regulated by Washington State Department of Ecology [Ecology]
under WAC 173-304), the 200 Area Treated Effluent Disposal Facility (monitored
under waste discharge permit WAG 173-216), and three 400 Area water supply wells
monitored for the AEA. This section summarizes results of statistical comparisons,
assessment studies, and other developments for FY 2008. Groundwater data are
available in the Hanford Environmental Information System database and on the
data files accompanying this report. Appendix B provides additional information
(including well and constituent lists, maps, flow rates, and statistical tables).

2.11.3.1 Integrated Disposal Facility
D. G. Horton L0E42

Construction of the Integrated Disposal Facility began in E42

September 2004 and was completed in April 2006. The DOE
submitted a Part B RCRA permit application to the Ecology, 0 Dipoa

and it was incorporated into the Hanford Facility RCRA Permit Facility *)1-

(WA7 890008967) on April 9, 2006. The future start date for [m

operations at the Integrated Disposal Facility has not been Prff 2 r

determined. Pdor txm~o.

The objective of RCRA and operational monitorng at the Pat2Epaw

Integrated Disposal Facility is to determine whether the facility has impacted
groundwater quality. The facility is not yet operational, and the current monitoring
is directed at obtaining background values for monitored constituents. The current Current monitoring
groundwater-monitoring network consists of seven wells (Appendix B). Another well at the Integrated
remains to be installed at a future date when required by facility expansion. Disposal Facility is

The Integrated Disposal Facility consists of an expandable, double-lined landfill dietdaobing
with -7 ha of liner. The facility is located in the south-central part of the 200 East Area dietdaobing
(Figure 2.11 -1). Appendix B lists the network wells, their locations, and groundwater background values
constituents monitored. The landfill is divided lengthwise (north/south) into two for monitoring
distinct cells: the east cell for the disposal of low-level radioactive waste and thecosiun.
west cell for the disposal of mixed waste. The facility is a RCRA-compliant landfillcosiuts
(i.e., a double high-density polyethylene-lined trench with leachate collection and
leak detection system). The constructed liner is -442 m wide by 160 mn long and up to
15 m deep. The landfill will have four layers of waste containers separated vertically
by 0.9 m of soil. The current waste disposal capacity is -163,000 rn3. The waste will
be segregated into a RCRA-permitted side and a non-RCRA-permitted side.

The delineation of groundwater flow directions and water-table gradients are
difficult to estimate for the 200 East Area from water-level data because of a flat
water table. Based on the geometry of existing contaminant plumes and on regional
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water-level measurements, the groundwater flow direction is estimated to be toward
the east to southeast at rates between 0.002 and 0.0075 rn/day (Appendix B).

Work began in FY 2008 to better understand the groundwater flow direction
beneath the Integrated Disposal Facility. Gyroscope surveys were completed on four
of the monitoring wells and well 299-El 7-21 (wells 299-El 7-26 and 299-E24-24
had gyroscope surveys completed in FY 2005). A gyroscope survey could not be
completed in well 299-El 8-1 because the well has a bent section preventing tool
access. Also, new vertical elevation surveys were done on all seven wells in the
network. Several sets of water level measurements were made and trend surface
analyses were applied to the measurements. The results to date were inconclusive
(Sections 2.1.3 and 2.11.2.2). To determine water levels, pressure transducers have
been installed in two of the Integrated Disposal Facility monitoring wells to determine

Grounwater the response of each well to changes in barometric pressure. This detailed work will
Grounwater continue in FY 2009 and will allow better definition of the water table in the area.

monitoring at the The Integrated Disposal Facility operational monitoring plan was published in

Integrated Disposal FY 2005 (RPP-PLAN-265 34, Integrated Disposalfacility Operational Monitoring
Facilty dring Plan to Meet DOE Order 435. 1). That plan called for analyses of gross alpha, gross
Facilty dring beta, technetium-99, and iodine- 129 in groundwater. Therefore, these constituents

FY2008 included were added to the list of RCRA indicator parameters (specific conductance, pH, total

semiannual sampling organic carbon, and total organic halides) and supplemental groundwater quality
(fou inepenent parameters (alkalinity, anions, metals, temperature, and turbidity) for analysis.
(fou inepenent Appendix B includes the complete sampling schedule of constituents and sampling

sampling events each frequency.

6-month period). All groundwater monitoring wells in the Integrated Disposal Facility monitoring
network initially were sampled twice quarterly for one year (June 2005 through
May 2006) to determine baseline conditions. This was followed by collection of

Only ntratesemiannual samples (four independent sampling events each 6-month period) and
Only ntratesemiannual sampling continued throughout FY 2008.

exceeded drinking Only nitrate exceeded the drinking water standard (45 mg/L) during FY 2008 in

water standards wells at the Integrated, Disposal Facility. The average annual nitrate concentration

atteIntegrated was 45 mg/L in well 299-E24-2 1, with the highest concentration of 46 mg/L. The
at theaverage annual nitrate concentration was 64 mg/L in well 299-E24-24, and the highest

Disposal Facility concentration was 66 mg/L. These wells are in the regional 200 East nitrate plume

during FY2008. that is presumed to originate from the RCRA PUREX Cribs east of the Integrated
Disposal Facility (Section 2.11.3.2).

2.11.3.2 RCRA PUREX Cribs
IT The RCRA PUREX Cribs are located in the southeastern part

of the 200 East Area and include the 216-A-10, 216-A-3613, and
S216-A-37-1 Cribs (Figure 2.11-1) monitored under RCRA interim status

to assess groundwater quality. Other nearby cribs also received PUREX
*- waste (e.g., 216-A-45 Crib) but are not regulated as RCIRA treatment,

storage, or disposal units. They are monitored collectively under the
200-PG-I Operable Unit.

The objective of RCRA monitoring at these cribs is to assess the nature
and extent of groundwater contamination with hazardous constituents and

* ~.~-~=~O** - -determine their rate of movement in the aquifer (40 CFR 265.93(d) as
__________ ___________ referenced by WAC 173-303-400). Groundwater monitoring under AEA

tracks radionuclides at the cribs and surrounding vicinity, and is reported

2.11-14 Hanford Site Groundwater Monitoring - 2008



DOE/RL-2008-66, Rev. 0

under the 200-PO-1 Operable Unit (Section 2.11.1). Appendix B lists the wells, their
locations, and groundwater constituents monitored for the RCRA PUREX Cribs. The
RCRA PUREX Cribs groundwater-monitoring plan is PNNL- 11523, Combination
RCRA4 Groundwater Monitoring Plan for the 216-A-JO, 21 6-A-36B, and2J6-A-3 7-1
PUREX Cribs. The 11 RCRA wells near the PUREX Cribs (Appendix B) monitor
contaminant plumes in the near-field area close to the cribs. More distant portions (or
the far-field area) of the contaminant plumes are monitored by the 200-PO- 1 Operable
Unit (Appendix A). Section 2. 11.1 provides concentrations of the major plumes in
both the near- and far-field areas.

Groundwater flow direction in the vicinity of the 216-A-b1 and 21 6-A-36B Cribs
(west cribs) is most likely toward the southeast; in the vicinity of the 21 6-A-37- 1 Crib,
it is estimated to be to the south or southwest. These flow directions are supported The objective of
mainly by the distribution of the tritium, nitrate, and iodine- 129 plumes emanating RCRA monitoring
from the vicinity of these cribs. Appendix B provides more information on flow
direction and rate and Section 2.11.2.2 includes information on efforts to refine at the PUREX Cribs
the water-table map in the southeastern portion of the 200 East Area. The RCRA is to assess the
PUREX cribs are located in a region where several groundwater contamination plumes nauendxtt
contain constituents that exceed drinking water standards. The similarities in effluent nauendxtt
constituents disposed to these cribs and the 21 6-A-45 Crib make determining the of groundwater
contribution of the RCRA PUIREX Cribs difficult, contamination

During FY 2008, all groundwater samples were collected as scheduled. Nitrate, with hazardous
non-filtered iron, and non-filtered manganese were the only hazardous waste
constituents exceeding drinking water standards (for the metals, secondary drinking constituents and
water standards). The nitrate drinking water standard (45 mg/L) was exceeded at seven determine their rate
near-field monitoring wells during FY 2008, including upgradient well 299-E24- 18 f oe nti
to the west of the 216-A- 10 Crib. The highest concentration of nitrate in the RCRA o oeeti
PUREX Cribs near-field monitoring network (and of the entire 200-PO-1 Operable the aquifer.
Unit) was 127 mg/L at well 299-E 17-14, located near the 216-A-3 6B Crib.

Nitrate trends vary depending on location. At wells near the 21 6-A-36B Crib
(Figure 2.11-14), nitrate appears to be relatively stable at wells 299-E17-14
and 299-E17-16, but at well 299-E17-18 the trend has been rising slightly since
FY 2004. At the 216-A- 10 Crib, nitrate trends have been rising in earlier years,
but during FY 2008 were relatively steady (Figure 2.11-15). Nitrate trends near the
216-A-37-1 Crib have been rising slightly since FY 2005, with a pulse of higher
nitrate concentration passing through the site around October 2007 (Figure 2.11-16).
This same higher-concentration pulse was not detected in upgradient well 299-E25-3 1
or in wells near the other two cribs, possibly indicating a local source near the
21 6-A-37-1I Crib. After flowing away from the immediate vicinity of the RCRA Nitrate, iron, and
PUREX Cribs, the nitrate plume blends with the larger nitrate plume emanating
generally from the southeast portion of the 200 East Area. Figure 2.11-9 shows the manganese were the
nitrate plume in the southeast portion of the 200 East Area and Figure 2.11-7 shows only hazardous waste
the plume for the entire 200-PO- 1 Operable Unit. cnttet oece

The secondary drinking water standards for iron (300 .ig/L) and manganese
(50 jig/L) were exceeded in non-filtered samples from wells 299-E25- 17 and drinking water
299-E25-19 located near the 216-A-37-1 Crib. The highest iron concentration standards at the
(661 jtg/L) and the highest manganese concentration (55.9 gig/L) were in PUREX Cribs durn
well 299-E25-19. Filtered results for iron and manganese from well 299-E25-19 wereg
153 and 47.9 p~g/L, respectively. These wells are not compliant with WAC 173-160, FY2008.
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and the exceedances likely were caused by unfiltered particulates from the corroded
or rusted carbon-steel casings.

Groundwater quality constituents required by WAG 173-303-400 (chloride, iron,
manganese, phenols, sodium, and sulfate) continued to be lower than their respective
drinking water standards during FY 2008, except for the anomalously elevated iron
and manganese values in wells 299-E25- 17 and 299-E25- 19 at the 21 6-A-37- 1 Crib.
Phenols were not detected.

2.11.3.3 Waste Management Area A-AX
WMA A-AX is located on the east-central border of the

ii200 East Area (Figure 2. 11 -1) and consists of the A and AX Tank
Farms, the 244-AR Vault and ancillary equipment (seven diversion

.. boxes and waste transfer lines). The tank farms contain ten
E~.413.79 million-liter tanks constructed from 1954 to 1964. Some of

the tanks are suspected to have leaked. Appendix B provides a well
location map and a table of wells and analytes for this WMA.

E2 236WMA A-AX was placed in RCRA assessment monitoring
- (40 CFR 265.93(d) as referenced by WAG 173-303-400) because of

nh 7 - elevated specific conductance in downgradient well 299-E25-93 during
June 2005. The objective of the current groundwater assessment plan

RCokingVM1 ~ .. J(NL153 15, RCRA Assessment Plan for Single-Shell Tank Waste
X W.HN0 ..- rW- ManagementArea A-AXat the Hanford Site) is to determine whether

dangerous waste or dangerous waste constituents from the tank farms

The objective of the have compromised groundwater quality (40 CFR 265 .93(d)(5)) beneath WMIA A-AX
currnt goundater During FY 2008, all groundwater samples were collected as scheduled.
currnt goundater Anew well (299-E25-236) was installed in FY 2008, as required by the groundwater

monitoring plan at assessment plan, near the southwestern corner of the site. Well 299-E25-236 replaced

WMA A -AX is to two wells that were damaged by corrosion, and is compliant with WAG 173-160.
detemin wheher Sampling of the new well will start in FY 2009. This new well was required by the
detemin wheher RCRA assessment plan (PNNL- 15 315) to complete the monitoring network.

dangerous waste The groundwater-monitoring network for WM1AA-AX consists of eight wells that

constituents from the are compliant with WAG 173-160 and one well that is not compliant (well 299-E25-2).
faciity aveeffeted All are screened or perforated at the water table. Aquifer thickness is -27 m, while
facit~v aveeffeted the saturated screened intervals range from 1.5 to 10.4 m in compliant wells. Based

groundwater quality. on projections of water-table decline, replacement of older wells will not be required
for at least 14 years. During FY 2008, groundwater flow direction did not change.

The only Estimated flow rate was reduced slightly from FY 2007, based on a more recent
RCRAreguated estimate of water-table gradient (Appendix B). The flow direction, determined
RCRAreguated mainly from plume tracking, is most likely toward the southeast. Determining flow

contaminant direction from water-table maps is difficult because of the extremely low gradient

exceeding its (estimated 0.00002).

drinking water .Nitrate, sodium, sulfate, total organic carbon, chromium, and lead are the
principal site-specific constituents analyzed in groundwater samples at WM1AA-AX

standard (45mg/L) (PNNL- 15315). Technetium-99, as well as other anions and metals are supporting

was nitrate, and that constituents. Technetium-99 is not a RCRA constituent, but is helpful to track

exceedance was at potential groundwater contamination sources within the WMAL4 A-AX. Only nitrate
and technetium-99 exceeded their drinking water standards (45 mg/L and 900 p~iIL,

well 299-E25-93. respectively) during FY 2008.

2.11-i16 Hanford Site Groundwater Monitoring - 2008



DOE/RL-2008-66, Rev. 0

Figure 2.11-9 shows the nitrate plume near the WMA A-AX and southeast
200 East Area. Only downgradient well 299-E25-93 exceeded the nitrate drinking
standard (Figure 2.11-17) with a concentration of 54.4 mg/L. This higher
concentration indicates a nitrate source within the WVMA A-AX, although there is
a nitrate contribution from the upgradient groundwater flow direction (northwest).
The nitrate trend for well 299-E25-93 has been stable since FY 2006. The trend at
upgradient well 299-E24-33 is similar. Downgradient well 299-E25-94 and upgradient
well 299-E24-20 show generally decreasing trends. Downgradient wells 299-E25-40,
299-E25-4 1, and 299-E25-2 have generally increasing trends. The wells with stable
to increasing trends are to the north and east of the WMA A-AX, whereas wells with
declining trends are to the southwest and south.

Like nitrate, technetium-99 is more concentrated at downgradient well 299-E25-93
than any other well at WMAA-AX, suggesting a local source (Figure 2.11-18). DuringElvtdees
FY 2008, the technetium-99 drinking water standard (900 pCiIL) was exceededElvtdees
in two wells (upgradient well 299-E24-33 and downgradient well 299-E25-93). of nitrate and
Downgradient well 299-E25-93 had the highest concentrations ranging from 6,200 technetium-99
to 8,000 pCi/L, and a relatively stable concentration since FY2006 (Figure 2.11-11).atdwgdin
During FY 2008, upgradient well 299-E24-33 had a concentration range of 1,000atow rain
to 1,100 pCiIL. The elevated concentrations indicate that an upgradient source of well 299-E25-93
technetium-99 (e.g., WMA C) is likely. may indicate a

The sulfate secondary drinking water standard (250 mgIL) was not exceeded at local source of
WMIAA-AX during FY 2008, with the highest concentrations in wells 299-E24-33 and
299-E25-93. Both upgradient well 299-E24-33 and downgradient well 299-E25-93 groundwater
had similar sulfate values (121 to 137 mg/L) and similar overall increasing trends contamination.
(Figure 2.11-19). Upgradient well 299-E24-20 (in the westemn portion ofWMNAA-AX)
had lower levels of sulfate concentration ranging from 60.6 to 70.5 mg/L. Figure 2.10-9
indicates that the increasing trend for sulfate at WMA A-AX may be from upgradient
areas to the northwest or north.

Sodium and chromium also were detected at WMvA A-AX wells, but neither
exceeded their respective drinking water standards. Upgradient and downgradient
concentrations were comparable. Lead in unfiltered samples was detected at low
concentrations in two upgradient wells and three downgradient wells. Concentrations
ranged from 0. 1 to 0.5 ttg/L. Filtered lead was not detected. Detected total organic
carbon results during FY 2008 ranged from 300 to 1,100 jig/L in WMA A-AX
wells. Upgradient wells were responsible for all the reported values above 500 tig/L,
indicating there are probably no local sources of groundwater contamination that
would raise total organic carbon results at VIA A-AX.

2.11.3.4 216-A-29 Ditch "0

C. J. Matfiii 216-A-2 Dich 2-1DAt29

E25 2 &1 ic

paarmeter e/zrdusan sit-secfi constituent (pacL- 1347 groundwater E&2

Mnitoin Pelan or the 216nwae-Am-9nitch.Apediinlssgh network 0r sampled seinnal
wellsntheinoationsdcto amtr and anal o groundwater consttuent moiord Th7wl

20-5iOealeUi .11
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network is adequate for the current groundwater flow direction. During FY 2008,
all groundwater samples were collected as scheduled.

Specific conductance continues to remain above the critical mean in downgradient
wells 299-E25-35, 299-E25-48, and 299-E26-13 during both semiannual sampling
events (Appendix B). The continued increasing trend in specific conductance
coincides with similar increases in sulfate, nitrate, chloride, and the major soil cations
(i.e., calcium) in these wells. Wells 299-E25-28 (deep completion) and 299-E25-34
appear to be least affected by these trends. The cause of this rise is unknown, but

Speciic cnducance appears to coincide with a general, multi-year increase in ionic strength throughout
Speciic cnducance much of the 200 East Area and adjacent areas, and cannot be attributed solely to

continued to discharge practices at the 21 6-A-29 Ditch. None of the increasing constituents exceed

remain above the drinking water standards. The remaining three contamination-indicator parameters
(pH, total organic carbon, and total organic halides) were below critical means for

critical mean in all wells in the 21 6-A-29 Ditch network during FY 2008.

downgradient wells Based on a general interpretation of the water-table map in the 200 East Area and

at the 216-A -2 9 Ditch measured head differences between network wells, the direction of groundwater flow
durig FY008. near the 21 6-A-29 Ditch is estimated to be to the south or southeast. The water-table
during Y2008. gradient at the 21 6-A-29 Ditch is estimated at 7.35 x 1 01 and yields a groundwater

flow velocity of 0.053 m/d. Because of a variety of potential measurement errors
that could exceed the head differences between wells and the very flat gradient,
confidence in the estimates of flow direction and rate is low.

2.11.3.5 216-13-3 Pond Facility (B3 Pond)

C. J. artin The original B Pond System included the main pond and
0 MM three expansion ponds (Figure 2.11 -1). The main pond and an
6 i kf adjacent portion of the 21 6-B-3-3 Ditch are now regulated under

Je-B3 M8-344-39130 RCRA and require groundwater monitoring under the interim
FWW status RCRA regulations (40 CFR 265.93(d), as referenced by

216--29215-W8-3 WAC 173-303-400). These features are the regulated remnants
Dfth .42-42B of the more expansive system of ponds and ditches, which have

been clean closed. The B Pond System continued in an interim

216-8-3C status, indicator parameter evaluation program during FY 2008.
P-d The monitoring plan (including the well network, constituents

886. 08,6 mot6"Wln V" X88 V MMltWr2d - ofcnen2apigMn nlsspoeuradacneta
"4- BOr' k N ntd 2 NOW O.6.viuwnwo ocrsmln n nlsircdradacneta

0 V~tfig V N"D-Ymodel) is detailed in PNNL- 15479, Groundwater Monitoring
Plan for the Hanford Site 216-B-3 Pond RCRA Facility.

As required under RCRA and Washington Administrative Code, procedures
for interim status facility indicator parameter monitoring the required indicator
parameters (pH, specific conductance, total organic carbon, and total organic halides)
are compared between upgradient and downgradient wells using the most recent data.
The current network wells and hydraulic gradient configuration allow for adequate
determination of groundwater flow directions and allow the specified upgradientl
downgradient comparisons to be made. Figure 2.11 -1 shows the locations of the four
wells (699-44-39B, 699-42-42B, 699-43-44, and 699-43-45) in the groundwater
monitoring well network for the B Pond System. Well 699-44-39B is upgradient,
and the other three wells are downgradient. The wells are sampled semiannually for
the required indicator parameters, with four samples collected during each event.
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In addition, general groundwater quality parameters, metals, phenols, and anions
are collected annually. During FY 2008, all groundwater samples were collected as

schedled.During FY2008,
During FY 2008, critical mean values for the indicator parameters were not noefthidcar

exceeded except for total organic carbon at well 699-43-44. The well was resampled, noefthidcar
and concentrations were less than the critical mean. parameters exceeded

Nitrate, which had been rising in well 699-42-42B since 1998, declined from their critical means
7.04 to 6.82 mg/L. Sulfate continued a steady increasing trend in all wells at B Pond athe26B3Pn
during FY 2008, with the highest concentration of 32.1 mg/L in well 699-42-39B. athe26B3Pn
Levels of both nitrate and sulfate remain below estimates of site-wide groundwater Facility.
background concentrations. The cause of the low-levels for nitrate and sulfate
may be the large volume of wastewater discharged to the B Pond, which may have
caused dilution of these constituents. During FY 2008, well 699-44-39B had the
largest changes in concentration for chloride, nitrate, and sulfate, with increases of
20 percent, 44 percent, and 24 percent, respectively. Similar double-digit increases
were seen in common soil cations in this well.

Gross beta in well 699-43-45 increased abruptly to 15.1 pCi/L in April 2007
before declining to 11.0 pCi/L in July 2007. Gross beta concentrations in this
well continued to decrease during FY 2008, falling to below the detection level of
4 pCiIL in April 2008. Upgradient well 699-44-39B also is displaying an upward
trend in low levels of gross beta that began in early FY 2005. In FY 2008, gross beta
concentration increased from 10.0 pCiIL (July 2007) to 13 pCiIL. The reason for
these small departures from historical trends is unknown. However, other wells in
the B Pond network, which have since gone dry or were part of the closed expansion
ponds network, have displayed brief, intermittent gross beta excursions of the same
magnitude or higher.

Based on a gradient of 0.00 154 (calculated between wells 699-44-39B, 699-43-44,
and 699-42-42B), an average hydraulic conductivity of 1.0 rn/day, and an estimated
effective porosity of 0.25, the average linear flow velocity of groundwater is estimated
at 0.0062 rn/day (Appendix B) in a southwest direction.

2.11.3.6 Nonradioactive Dangerous Waste Landfill
The Nonradioactive Dangerous Waste Landfill is located southeast of the

200 East Area (Figure 2.11-2) next to the Solid Waste Landfill. The objective of
RCRA monitoring at the Nonradioactive Dangerous Waste Landfill is to determine The objective of
if hazardous waste constituents from the landfill have contaminated groundwater RCRA monitoring at
(40 CFR 265.93(b) as referenced by WAG 173-303-400). Appendix B lists the
wells, their locations, and groundwater constituents monitored. Groundwater flow the Nonradioactive
direction is southeast as determined from the general direction of movement of maj or Dangerous
200 East Area plumes.WatLndils

Monitoring of the Nonradioactive Dangerous Waste Landfill focuses on thetoderief
RCRA interim status indicator parameters (pH, specific conductance, total organictoderief
carbon, and total organic halides), volatile organic compounds, nitrate, and the hazardous waste
groundwater quality parameters (chloride, iron, manganese, phenols, sodium, and const ituents from
sulfate) (Appendix B; PNNL- 12227, Revised Hydrogeology for the Suprabasalt
Aquifer System, 200-East Area and Vicinity, Hanford Site, Washington). Wells at the landfill have
the Nonradioactive Dangerous Waste Landfill are sampled semiannually, usually in contaminated
February and August. During FY 2008, all groundwater samples were collected as groundwater.
scheduled.
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Three of the indicator parameters (pH, specific conductance, and total organic
halides) were below their critical means. Concentrations for total organic. carbon at
three downgradient wells exceeded the 1,020 gig/L critical mean in August 2008
(1,020 g.g/L). One of these wells (well 699-25-33A) is a deep well screened at the

Total organic top of the Ringold Formation low permeability unit at the base of the unconfined

carbon exceeded aquifer. Upgradientldowngradient statistical comparisons are not made with this well.

its citicl men at The other two wells (699-25-34A and 699-25-34B) are screened at the water table.
its citicl men at The quadruplicate results averaged 1,525 jig/L for well 699-25-34A and 1,803 .ig/L

the Nonradioactive for well 699-25-34B. The wells were resampled in October 2008. The new averaged

Dangerous Waste concentration for well 699-25-34A was below the laboratory detection level of
200 jgiL, but the concentration for well 699-25-34B averaged 2,035 [tg/L. Verification

Landfill, sampling results for well 699-25-34B confirmed the initial results, and indicate the
Nonradioactive Dangerous Waste Landfill may be impacting groundwater quality.
Ecology was notified of the verified exceedance, and work began on a groundwater
quality assessment plan for the Nonradioactive Dangerous Waste Landfill. Activities
conducted after the initial exceedances of total organic carbon at the two downgradient
wells were in FY 2009, and are presented here for completeness. Further developments
will be reported in the FY 2009 report.

026-34ADrinking water standards of volatile organic compounds were not
26-3A~ft26. 348exceeded at the Nonradioactive Dangerous Waste Landfill during FY 2008.
26 36*26 26 ~However, concentration levels of five volatile organic compounds were

S25-33A estimated at levels between their respective method detection levels and
~S ~4 22~4Bthe analytical laboratory's practical quantitation limits (required detection

limits). Those volatile organic compounds were 1,1,1 -trichloroethane,

624 chloroform, methylene chloride (dichloromethane), tetrachloroethene,
00.q 7and trichloroethene.
~ndtI~ 44602-33During FY 2008, the only groundwater quality parameter exceeding

drinking water standards was unfiltered iron (382 jg/L). The corresponding
23-34A filtered sample had a concentration of 19.7 gig/L for iron. The other results

/ for groundwater quality parameters during FY 2008 were either not

detected (e.g., phenols) or were reported in concentrations below their
respective drinking water standards.

El G k.. CemI L..dU &NRD)WL '6i, G 0~ 100200

0 IA==V"I.4tT.. 2.11.3.7 Solid Waste Landfill (600 Area Central Landfill)
M.'niw!'.4iflg M0 0 bo The Solid Waste Landfill is located south of the Nonradioactive

Dangerous Waste Landfill (Figure 2.11-2). The landfill is regulated
Compliance at the by Ecology under WAG 173-304. WAG 173-304 constituents and site-specific

Solid Waste Landfill constituents (including volatile organic compounds and filtered arsenic) are analyzed

is determined by on groundwater samples collected quarterly (PNNL- 130 14, Groundwater Monitoring
Plan for the Solid Waste Landfill). Compliance is determined by comparing results

comparing results from monitoring downgradient wells with statistically derived background threshold

from monitoring values from upgradient wells. Groundwater flow direction is southeast, as inferred

downradint wlls from the general direction of movement of major 200 East Area plumes. The well
downradint wlls network for the Solid Waste Landfill includes two upgradient and seven downgradient

with statistically wells Appendix B lists the network wells, their locations, and groundwater constituents

derived background monitored. During FY 2008, all scheduled samples were collected at the Solid Waste

thresold alueftom Landfill.
threhol vales romA leachate collection system underlying one set of double trenches within the

upgradient wells. landfill has detected contamination from the landfill in past years. Arsenic and
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1 ,4-dioxane were detected in the leachate, but were not analyzed in groundwater
samples. They have been added to the list of constituents analyzed in groundwater
samples f~rm the network wells. Ammonium ion, dissolved iron, dissolved manganese,
dissolved zinc, arsenic, barium, chloride, copper, fluoride, nickel, selenium, sulfate,
1 ,4-dioxane, and 1 ,4-dichlorobenzene were detected in the leachate (09-AMCP-00 10, Alcnttet
"Hanford Site Solid Waste Landfill Annual Monitoring Report, July 2007 Through Alcnttet
June 2008") between July 2007 and June 2008. All of these constituents detected in detected in the
the leachate collection system (except for selenium) were analyzed in groundwater leachate collection
samples collected from Solid Waste Landfill network wells. Section 3.2 provides more sse ecp
detail about vadose zone contamination and results of analyses in the Solid Waste sse ecp
Landfill leachate collection system. for selenium)

WAC 173 -304 Parameters. Each WAG 173-304 parameter is discussed separately were analyzed in
in the following paragraphs. A complete list of results for required constituents groundwater samples
at the Solid Waste Landfill during FY 2008 and background threshold values are
in Appendix B. The increased amount of detail in the discussions of individual collected from Solid
groundwater constituents (compared to other sections of this report) is provided Waste Landfill
to meet the annual reporting requirements of the groundwater-monitoring plan network wells during
(PNNL- 13014).

Ammonium - Results for ammonium ion (background threshold value 90 jig/L) in FY2008.
Solid Waste Landfill wells during FY 2008 ranged from less than the method detection
limit (12 jig/L) to 33.9 lag/L (from February 2008) at well 699-24-35. Ammonium ion
was detected at the upgradient and downgradient wells. Detections of this groundwater
constituent have been sporadic in previous years at the Solid Waste Landfill and
continued in FY 2008.

Chemical Oxygen Demand- Chemical oxygen demand (background threshold value
10 mg/L) ranged from less than the method detection limit (10 mg/L) at upgradient
wells and some downgradient wells to 23 mg/L at well 699-24-33. Historically, Dwgain
chemical oxygen demand values are sporadic at the Solid Waste Landfill. Elevated Dwgain
values of this constituent could be an indication of groundwater contamination by wells at the Solid
sewage, which was known to be discharged to Solid Waste Landfill trenches. Waste Landfill

Chloride - Chloride ranged from 5.9 mg/L (at downgradient well 699-23-34A) showed elevated
to 7.6 mg/L (at downgradient well 699-24-34A). The background threshold value
(7.8 mgIL) was not exceeded. Chloride slightly increased in concentration in most concentrations of
Solid Waste Landfill wells until about 2005, and stabilized thereafter. chemical oxygen

Coliform Bacteria - The background threshold value (1 colony per 100 ml of demand, coliform
groundwater) was exceeded at one well during FY 2008. That exceedance was bceiseii
2 col./l00 ml in background well 699-24-35. Like chemical oxygen demand, elevated bceise~l
levels of coliform bacteria have been detected sporadically at the Solid Waste Landfill conductance, sulfate,
in past years. Elevated levels of this constituent are expected with the known disposal temperature, and
of sewage at the Solid Waste Landfill.toaornicrb,

Filtered Iron - None of the filtered iron results exceeded the 160 tgL background
threshold value during FY 2008. The reported values ranged from less than 9 to and low pH.
109 gig/L. Elevated filtered iron results have been reported above the background
threshold value occasionally at Solid Waste Landfill wells in recent years, but are not
typical of the overall historical results.

Filtered Manganese - Filtered manganese was mostly undetected (above the

method detection level of 4 pg/L) in Solid Waste Landfill wells during FY 2008.
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The maximum level detected was 8.2 pig/L at downgradient well 699-24-34A. The
background threshold value was 18 jig/L.

Nitrate - The Solid Waste Landfill is located on the western edge of the major
nitrate plume emanating from the 200 East Area (Figure 2.11-7). Downgradient wells
have similar levels of nitrate as the upgradient wells. During FY 2008, the highest level
of nitrate at the Solid Waste Landfill was 19.2 mg/L at downgradient well 699-23-24A,
which was significantly lower than the 29 mg/L background threshold value.

Nitrite - Although the background threshold value was 148 jig/L, the highest
reported detected result of 88.4 jig/L was still below the analytical laboratory's
required detection limit.

Field pH - Six wells at the Solid Waste Landfill during FY 2008, including
upgradient well 699-24-35, had pH levels that were lower than the background
threshold range (6.68 to 7.84). The downgradient wells that exceeded the background
threshold range were 699-23-34A, 699-23-34B, 699-24-33, 699-24-34A, and
699-24-34B. The lowest pH value was 6.52 at well 699-23-34A. Trends of pH are
relatively steady at Solid Waste Landfill wells.

Specific Conductance - Specific conductance values at all seven downgradient
wells exceeded the 583 jiS/cm background threshold value during FY 2008. At the
two upgradient wells (699-24-35 and 699-26-35A), the values were lower. Six of
the seven downgradient wells also had specific conductance values greater than the
700 jiS/cm WAC 246-290-3 10 limit. The highest reported value during FY 2008 was
829 jiS/cm at the downgradient well 699-22-35. Specific conductance values at the
Solid Waste Landfill have remained relatively stable since 200 1. Elevated specific
conductance may caused by increased concentrations of sulfate and other anions in
groundwater at the Solid Waste Landfill. I

Sulfate - Reported results in downgradient wells ranged from 40.3 to 55.5 mg/L.

The only chlorinated Four of the seven downgradient wells had at least one result that exceeded the
hydrocrbons47.2 mg/L background threshold value. The overall trend for sulfate at the Solid
hydrocrbonsWaste Landfill is stable to slightly increasing in concentration.

exceeding their Temperature -Two results at well 699-22-3 5(24 and 25.9'C) exceeded the 20.7'C
WAC 1 73-200-40 background threshold value during FY 2008. None of the other wells exceeded the

limit during FY2008 limit. Both of the exceedances (one in May 2008 and one in August 2008) appear
to be anomalous and not consistent with historical trends at this well. The elevated

at the Solid Waste temperature measurements are under review.

Landfill were Total Organic Carbon - Five of the downgradient wells and one of the upgradient

tetrachloroethene wells had total organic carbon results that exceeded the 1,430 .ig/L background
(limi 0.8ugIL and threshold in the February 2008 sampling event. Results in the other three quarters were
(limi 0.8pg/i and all below the background threshold value. The exceedances ranged from 2,9 10 jig/L

carbon tetrachloride at well 699-24-34B to 38,300 jig/L at well 699-24-33. Spurious elevated total organic

(limit 0. 3 pig/I). carbon results have been reported previously at the Solid Waste Landfill. The total
organic carbon exceedances are under review.

Filtered Zinc - Reported values for filtered zinc during FY 2008 at the Solid
Waste Landfill ranged from less than 4 P~gIL (the analytical method detection limit) to
25.9 gig/L at the upgradient well 699- 24-3 5. None of the Solid Waste Landfill wells
had filtered zinc values exceeding the 43.2 pg/L background threshold value.

Site-Specific Parameters. Disposed waste at the Solid Waste Landfill has
impacted groundwater with minor chlorinated hydrocarbon contamination. However,
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the concentrations of chlorinated hydrocarbons at the Solid Waste Landfill have
decreased over the years and were barely detectable during FY 2008. The only
chlorinated hydrocarbons exceeding WAG 173-200-40 limits during FY 2008
were tetrachioroethene (limit 0.8 j tg/L) and carbon tetrachloride (limit 0.3 pig/L).
The highest reported tetrachloroethene result was 2.6 jiglL at the downgradient
well 699-24-3 3; and the only detected carbon tetrachloride result was 1.0 tg/L at
downgradient well 699-22-35. These results were below the analytical laboratory's
practical quantitation limit (required detection limit). Four chlorinated hydrocarbons
(1,1,1 -trichioroethane, chloroform, methylene chloride, and trichloroethene) were
detected at low concentrations in Solid Waste Landfill wells during FY 2008. Like
the tetrachloroethene and carbon tetrachloride results, the results for these chlorinated
hydrocarbons were below the analytical laboratory's practical quantitation limits
(required detection limits). The two volatile organic compounds (1 ,4-dioxane and
1 ,4-dichlorobenzene) were undetected in groundwater samples.

A potential cause of the widespread, low-level chlorinated hydrocarbon
contamination at the Solid Waste Landfill, including the upgradient wells and the
adjacent Nonradioactive Dangerous Waste Landfill wells, is the dissolution of vadose
zone vapors into groundwater. However, the vapor source is uncertain. Potential
sources are the chlorinated hydrocarbons dissolved in the liquid sewage or the catch
tank liquid from the 1 100 Area heavy equipment garage and bus shop that were
disposed to the Solid Waste Landfill (PNNL- 13 014).

The other constituents discovered in the leachate collection system at the Solid
Waste Landfill (barium, copper, fluoride, nickel, and arsenic) were all detected in
groundwater but had results lower than primary drinking water standards (or secondary
drinking water standards, if appropriate) or WAG 173-200-40 limits, except for
arsenic. Although the drinking water standard for arsenic is 10 jig/L, the
WAG 173 -200-40 limit is 0.05 jig/L. Results for filtered arsenic ranged from 1. 1 to
5.8 ig/L, all exceeding the WAG 173-200-40 limit. However, results from
downgradient wells were not significantly different than results from upgradient
wells.

Some downgradient wells continue to show higher chemical oxygen demand,
coliformn bacteria, specific conductance, sulfate, and lower pH. The lower pH
apparently is a result of high concentrations of carbon dioxide in the vadose zone
resulting from the degradation of sewage material disposed to the Solid Waste
Landfill (DOE/RL-93-88, Section 5.3; PNL-7147; WVHG-SD-EN-TI-199).
The elevated chemical oxygen demand, coliform bacteria, and specific
conductance also may be related to the disposed sewage.

C42-37

2.11.3.8 200 Area Treated Effluent Disposal Facility
The 200 Area Treated Effluent Disposal Facility is located southeast413

of the B Pond RCRA facility and has received effluent since June 1995. 200 Are a L
Groundwater beneath the facility is monitored under a Washington State TEDF

waste discharge permit (WAG 173-216; PNNL-13032). Wells 699-40-36, L
699-41-35, and 699-42-3 7 monitor groundwater beneath the facility.

Prior to the 200 Area Treated Effluent Disposal Facility, there was no -4-3

continuous unconfined aquifer above the Ringold Formation lower mud unit
at that location. Therefore, the three groundwater monitoring wells installed
at the facility were installed in the locally confined aquifer below the lower b0 240 480 70

*Moinio * II 
J
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mud unit (Section 2.14) and are isolated from the effects of the effluent from the
disposal facility by the relatively impermeable silts and clays of the lower mud unit
(PNNL- 14098; PNNL- 15479). When the wells were installed, a minor amount of
perched water was encountered above the lower mud unit, and recent discharges
to the ground at the facility have most likely increased the amount of perched
water. The quarterly analytical results from the three wells are used to demonstrate
continuation of the isolation of discharges from the locally confined aquifer below
the lower mud unit.

Based on hydraulic head measurements in FY 2008, and estimates of effective
porosity and hydraulic conductivity, groundwater flow potential in the confined
aquifer beneath the 200 Area Treated Effluent Disposal Facility is directed southwest
(2200 azimuth) at 0.0006 rn/day. Historically, major ionic composition and extremely
low tritium concentration have indicated that groundwater in the Ringold Formation
confined aquifer beneath this facility is isolated from groundwater in the adjacent
unconfined aquifer, and its water quality is largely unaffected by Hanford Site
operations. Results of annual low-level tritium analyses confirm this interpretation.
Hydraulic head continues to decline in the wells at the 200 Area Treated Effluent
Disposal Facility as a result of the dissipating pressure effect of historical discharges
at the nearby B Pond facility.

Enforcement limits Groundwater samples are collected quarterly from wells for a list of constituents

for groundwater required by the state waste-discharge permit ST-4502 (Ecology, 2000, State Waste

consitunts ereDischarge Permit ST 4500). Three of the constituents (cadmium, lead, and pH) are
consitunts erecompared with specific enforcement limits set by the permit. During FY 2008, all

not exceeded at the groundwater samples were collected as scheduled and no enforcement limits were

200 Areas TEDF exceeded. Most concentrations for anions, metals, and radionuclide indicators have

durig FY008.been below Hanford Site groundwater background levels (e.g., WHC-EP-0595;
durig FY008.DOE/RL-96-6 1) since monitoring began at the site.

2.11.3.9 400 Area Water Supply Wells

Wabe Suply oniodri MI1. 20 m Primary groundwater monitoring activities in the 400 Area involve
~ monitoring of the 400 Area water supply wells. Monitoring is conducted to

6wt provide information needed to describe the nature and extent of site-wide
contamination (primarily tritium, nitrate, and iodine-129). This section

491- 9960 discusses the monitoring of the 400 Area water supply wells (specifically
I9-~ 49S- tritium) and general aspects of groundwater chemistry in the 400 Area. The

499-i-si ELwater supply wells were sampled quarterly as scheduled in FY 2008.
499-S-SJSThe Hanford Site water-table map (Figure 2.1-2) indicates that flow

if in the unconfined aquifer is generally to the east-southeast across the
(7-;) r400 Area. The water table is located near the contact of the Ringold4 J - Formation and Hanford formation, which is -49 m below ground surface

H (WHC-EP-05 87, GroundwaterlmpactAssessmentReportfor the 400 Area
7~LL~JzPonds). Hanford formation sediment dominates groundwater flow in the

~ 400 Area because of its relatively high permeability compared to that of
the sediments in the underlying Ringold Formation.

Elevated levels of tritium associated with the groundwater plume
- originating from the PUREX Cribs in the 200 Area were identified in the

400 Area wells (Figures 1.0-2 and 2.11-3). Groundwater tritium levels
are relevant to the water supply wells, which provide drinking water and emergency
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supply water for the 400 Area. Well 499-S I -8J serves as the main water supply well,
while wells 499-SO-7 and 499-SO-8 are backup supply wells. Well 499-SI-8J has
lower tritium concentrations because it is screened at a greater depth than the other Tritium was

two water supply wells. Figure 2.11-20 compares the tritium concentrations in wells measured at levels
499-SO-7, 499-S0-8, and 499-S 1-8J to that of the 400 Area drinking water supply. blwtedikn
Tritium was measured at levels below the drinking water standard (20,000 pCiIL) blwtedikn
in all three of the water supply wells in FY 2008. Tritium levels in well 499-SlI-8J water standard
(the main water supply well) ranged from 2, 100 to 2,500 pCi/L. (20 000 pUiL) in all

Tritium remained below the drinking water standard and the 4-mremlyr dose three of the water
equivalent in the drinking water supply (sampled at a tap) for all sampling eventssupywlsi
in FY 2008 (Figure 2.11-20). Nitrate remained below the 45 mg/L drinking water spl el
standard for the water supply wells. Data from these wells indicate no other FY2008.
constituents are present at levels above their drinking water standards.

Groundwater monitoring in the 200-PO-1 groundwater interest area includes the following
monitoring activities.

CERCLA Monitoring (Append"x A)

" Forty-one near-field wells and eighty far-fl eld wells are scheduled for annual to triennial
sampling. The wells were sampled as planned in FY2008.

" One new well was installed in FY2008 and will be sampled beginning in FY2009.

* Thirteen new aquifer tubes were installed and most were sampled in FY2008.

* Facility Monitoring (Appendix B)

" Seven wells are scheduled for semiannual sampling at the Integrated Disposal Facility.

" Eleven near-field wells are scheduled for quarterly to semiannual sampling at the RCRA
PUREX Cribs. Far-field well sampling is coordinated with the 200-PO-1 Operable Unit.

* Eight wells are scheduled for quarterly sampling at the single-shell tank Waste
Management Area A-AK One new well was installed in FY2008 and will be sampled
beginning in FY2009.

* Nine wells are scheduled for semiannual sampling at the 216-A -29 Ditch.

" Four wells are scheduled for semiannual sampling at the B Pond.

" Nine wells are scheduled for semiannual sampling at the Nonradioactive Dangerous
Waste Landfill for RCRA monitoring.

" Nine wells are scheduled for quarterly sampling at the Solid Waste Landfill under a
Washington State permit (WA C 173-3 04).

* Three wells are scheduled for quarterly sampling at the 200 Area Treated Effluent
Disposal Facility under a Washington State waste discharge permit (WAC 173-216).

" Three water supply wells are scheduled for quarterly to annual sampling at the 400 Area
for AEA.

* All wells were sampled as planned
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Table 2.11-1. Analytes and Analytical Methods for the 200-PO-1 Operable Unit.

Characterization Sampling and Analysis Plan. Analytical Method
1,1,2,2-Tetrachloroethane 8260B
I ,2-Dichloroelhane 8260B
I 4-Dioxane 8260/8270*

2,4-Dinitrophenol 8270
Antimony 6010B
Arsenic 6010B
Benzene 8260B
Bis(2-ethylhexyl)phthalate 8270
Bromodichloromethane 8260B
Cadmium 60108B/200.8

Carbon tetrachloride 8260B
Chromium 60108/200.8
Dieldrin 8081
Dimethoate 8270/8081
Dibromochloromethane 82608
Fluoride 300
Gross alpha 9310-ALPHABETA-GPA
Hexane 8260B*
Heptach~lor 8081
Heptachlor epoxide 8081
Iodine-129 GENIGPC
Lead 60108/200.8
Manganese 60108/200.8
Methylene chloride 82608
Neptunium-237 GEA/GPC
Nickel 60108B/200.8
Nitrate 300
Nitrite 300
Nitrobenzene 8270
Pentachlorophenol 8270
Protactinium-231 AEA
Selenium-79 LSC
Strontium-90 GPC:
Technetium-99 LSC
Thallium 60108/200.8
Tritium LSC
Tetrachloroethene 82608
Trichloroethene 82608
Uranium 60108/200.8
Uranium-234 AEA/AS
Uranium-238 AEA/AS
Vanadium 60108B/200.8
Vinyl chloride 82608
Zinc 6010 B/200.8

*Constituents can be requested to add to the regular list of analytes analyzed with this method.
LSC =liquid scintiation counting.
AEA = alpha energy analysis.
AS = alpha spectroscopy.
GEA = gamma energy analysis.
GPC = gas proportional counting.
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Figure 2.11-1. Facilities and Groundwater Monitoring Wells in Northern 200-PO-1 Operable Unit.
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Figure 2.11-2. 200-PO-I Operable Unit Boundaries, Far-Field Monitoring Wells, And Transects.
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Figure 2.11-3. Tritium Concentrations in the 200-PO-1 Operable Unit, Upper Part of Unconfined Aquifer.
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Figure 2.11-4. Average Tritium Concentrations in the Near-Field Area, Upper Part Of Unconfined Aquifer.
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Figure 2.11-5. Tritium Concentrations in RCRA PUREX Cribs Wells.
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Figure 2.11-6. Iodine-129 Plume for the 200-PO-1 Operable Unit, Upper Part of Unconfined Aquifer.
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Figure 2.11-7. Nitrate Concentrations in the 200-PO-1 Operable Unit, Upper Part of Unconfined Aquifer.
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14 Figure 2.11-8. odine-129 Concentrations in Well 299-E17-14 at the 216-A-36B Crib.
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Figure 2.11-9. Nitrate Concentrations in the Near-Field Area, Upper Part of The Unconfined Aquifer.
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90 Figure 2.11-10. Nitrate Concentrations in Well 299-E24-16 at the 216-A-10 Crib.
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Figure 2.11 -11. Technetium-99 Concentrations in Wells at Waste Management Area A-AX.
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Figure 2.11-12. Uranium Concentrations in Well 299-E17-14 at the 216-A-3613 Crib.
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Figure 2.11-1 3. Locations of New Aquifer Tubes in the 200-PO-I Operable Unit.
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160 ~ Figure 2.11-14. Nitrate Concentrations in 216-A-3613 Crib W ells.
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Figure 2.11-1 5. Nitrate Concentrations in 216-A-10 Crib Wells.
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so Figure 2.11-16. Nitrate Concentrations in 216-A-37-1 Crib Wells.
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Figure 2.11-17. Nitrate Concentrations in Downgradient Wells at Waste Management Area A-AX
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Figure 2.11-18. Technetium-99 Concentrations in Southeastern the 200 East Area,
Upper Part of Unconfined Aquifer.

66

82I

, 00 1,700-

7 700 % -'I

-~~~ -1- -. -- 5-

, 370

F7' Waste Sites 49

- -Area Boundary 10 , ,,__

1313 B-5 / P0-I Boundary -__

-Technetium-99, pCi/L
(Dashed Where Inferred)
DWS = 900 pCi/LJ0

*Well Sampled in FY 2008

0 50 100 200 Meters12

0 150 300 600 Feet
gwfO8_389.mxd

200-PO-1 Operable Unit 2.11-45



DOE/RL-2008-66, Rev. 0

Figure 2.11-1 9. Sulfate Concentrations in Wells at Waste Management Area A-AX.
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25,000- Figure 2.11-20. Tritium Concentrations in 400 Area Water Supply Wells.
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* 2.12 300-FF-5 Operable Unit
R. E. Peterson

The 300-FF-5 Operable Unit is located in the southeastern portion of the Hanford
Site and includes groundwater affected by releases from waste sites and facilities
associated with the 300-FF- 1 and 300-FF-2 Operable Units. The operable unit lies
within a larger 300-FF-5 groundwater interest area, informally defined to facilitate
scheduling, data review, and interpretation (Figure 1.0-1). Figure 2.12-1 shows the
subregions within the 300-FF-5 Operable Unit and their relationship to the 300-FF-l
and 300-FF-2 Operable Units. The

Groundwater in the unconfined aquifer beneath the 300-FF-5 groundwater interest
area flows generally to the east and southeast (Figure 2.12-2). Flow converges into 300FES5 Operable
the 300 Area from regions to the northwest, west, and southwest, and ultimately Unit includes
discharges to the Columbia River through the riverbed and to a lesser degree, groundwater beneath
along the shoreline as riverbank springs. In the northern and central portions of
the 300 Area, flow direction is predominantly toward the southeast, while in the the 300 Area and
southern portion, flow is more eastward, as inferred from water-table elevations, outlying subregions
This flow pattern reflects medium-to-low river stage conditions. As river stage risesnerte681
during late May or June, the direction of groundwater flow shifts to more southwardnerte181
over much of the 300 Area. The daily, weekly, seasonal, and multiyear cycles of the and 618-10 Burial
Columbia River stage have a profound effect on groundwater flow patterns and rates Grounds.
in the 300 Area. Recent computer 3-dimensional simulation of groundwater flow
has provided new insight on how contamination is dispersed beneath the 300 Area
(PNNL- 17708, Three-Dimensional Groundwater Models of the 300 Area, Hanford
Site, Washington State). Routine seasonal changes in river stage are reflected in water
levels measured at wells located as much as 360 mn inland from the Columbia River
and even farther inland during unusually high river discharge conditions (e.g., during
1996 and 1997).

The cyclic variability in Columbia River stage, which causes the rapid changes
in hydraulic gradients and their orientation, also causes changes in water quality
conditions in the aquifer near the river. During the river's spring runoff period when
high stage conditions are present, river water intrudes into the aquifer near the channel
and layers and/or mixes with groundwater, thus reducing contaminant concentrations
observed in samples from wells and riverbank springs. Also, the rate at which
groundwater discharges to the river is lowest during this period of high river stage
because of reduced gradients and actual reversal of flow direction near the shoreline.
Farther inland, high stage conditions result in higher water table elevations, with the Groundwater in the
water table fluctuating through a vertical range up to several meters. A high water table ucnie qie
may result in groundwater encountering contamination potentially sequestered in the ucnie qie
lower vadose zone, providing a remobilization mechanism for those contaminants. flows toward the east
Consequently, higher concentrations may be observed during the summer months, and southeast across
particularly in the vicinity of former liquid waste disposal sites. These processes are th30F-5iers
described in detail as part of the conceptual model for uranium contamination in the th30-ESners
subsurface at the 300 Area (PNNL- 17034, Uranium Contamination in the Subsurface area and discharges to
Beneath the 300 Area, Hanford Site, Washington). the Columbia River.

Because of highly transmissive aquifer materials in the upper portion of the
unconfined aquifer, groundwater flow velocities can be high, with a recent tracer

300-FF-5 Operable Unit 2.12-1
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test indicating a rate of 15 m/d (PNNL- 16571, Treatability Test Plan for 300 Area
Uranium Stabilization through Polyphosphate Injection). Other investigations also
have documented plume migration rates as high as 10 m/d (PNIL-5408, Ground- Water
Monitoring at the Hanford Site, January-Decemberl984). In spite of high flow
velocities, the net rate of groundwater discharge to the Columbia River appears
to be relatively low. This is likely a consequence of rapidly changing hydraulic
gradients and their orientation, which may result in a reversal of flow (i.e., directed
inland). Efforts to more accurately quantify discharge rates continued during fiscal
year (FY) 2008 (PNNL- 17708). Vertical hydraulic gradients in the upper aquifers
beneath the 300 Area are directed upward, and this is presumed true for all of the
300-FF-5 Operable Unit.

Principal sources for contaminants known to have impacted groundwater in the
300 Area portion of the operable unit are the former liquid waste disposal facilities
associated with nuclear fuels fabrication and research activities. Figure 2.12-3 shows
300 Area monitoring wells, waste sites, buildings, and shoreline monitoring sites.
Liquid effluent also was disposed to the former 316-4 Cribs (located approximately
3 km northwest of the 300 Area) and releases from the 618-11 Burial Ground (located
on the west side of the Energy Northwest complex) have impacted groundwater.
Figure 2.12-4 shows monitoring wells at these outlying subregions. Groundwater
in the operable unit has been influenced by releases from the 200 East Area, which
is the origin for the sitewide plume addressed by the 200-PO- 1 Operable Unit
(Section 2.11). Finally, some contamination migrates into the operable unit from
various sources to the southwest of the 300 Area.

Some of the main concepts associated with the 300-FF-5 Operable Unit include
the following.

* Principal sources of groundwater contamination in the 300 Area included
former liquid waste sites (300 Area process ponds and trenches). Contaminated
soil was excavated at these former waste sites, but some contamination is
known to remain in sediment.

" Uranium is the principal contaminant of concern in groundwater beneath
the 300 Area. The plume area has remained relatively constant for the past
ten years. Residual contamination in the vadose zone is a candidate for
resupplying the plume.

" Organic contaminants (trichloroethene and cis- 1 ,2-dichloroethene) are
also present in 300 Area groundwater at levels exceeding drinking water
standards.

" Tritium is a contaminant of concern at the 618-11 Burial Ground where it
forms a small but high-concentration plume. Concentrations are declining
near the burial ground.

" Wells screened at different depths in the unconfined aquifer beneath the
300 Area show that uranium is found in the shallow, coarse-gained portion
of the aquifer and organics are found locally in deeper, finer-grained
sediment.

* Most groundwater contamination appears to be dissipating as a result of
natural processes. An exception is an increase in uranium concentrations
near a large burial ground just west of the 300 Area, which has recently been
excavated and backfilled.

2.12-2 Hanford Site Groundwater Monitoring - 2008
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" An interim remedial action involved monitoring the natural attenuation of the
uranium and hydrocarbon contamination. However, the predicted attenuation
of the uranium plume has not occurred. A new remedial investigation!
feasibility study work plan is under development for the 300 Area Decision
Unit, with completion scheduled for October 2009.

" The U.S. Department of Energy (DOE) is investigating uranium mobility in
the subsurface at a test site in the 300 Area. Results will support the CERCLA
feasibility study.

" One Resource Conservation andRecovery Act ofl1976 (RCRA) site, the former
300 Area Process Trenches, is located in the 300 Area. Monitoring continued
under the previously-established compliance program.

Remedial investigation activities and treatability tests are being conducted
under the Comprehensive Environmental Response, Compensation, and Liability
Act of 1980 (CERCLA). These activities track changes in the nature and extent of
groundwater contamination, monitor trends in contaminant levels with time, and
investigate potential methods for treating uranium contamination in the subsurface at
the 300 Area. Groundwater monitoring also is being conducted to comply with RCRA
requirements associated with the former 300 Area Process Trenches. Section 2.12.1
describes contaminant plumes and concentrations. Section 2.12.2 summarizes
operable unit activities, which include interim action groundwater monitoring, the
Phase III feasibility study, and testing technologies for uranium remnediation and
treatment. Section 2.12.3 describes groundwater monitoring under RCRA for the
former 300 Area Process Trenches.

2.12.1 Groundwater Contaminants

R. E. Peterson

Wells in the 300-FF-5 Operable Unit are sampled to monitor constituents identified
in an operations and maintenance plan (DOE/RL-95-73, Operation and
Maintenance Plan for the 300-FF-5 Operable Unit) and its implementing Plume Areas (square kilometers)
sampling and analysis plan (DOE/RL-2002- 11, 300-FF-5 Operable Unit i h 0-F5Oeal nt
Sampling and Analysis Plan). Contaminants of concern or potential it m -5 OpraleUnt
concern are identified in EPA/ROD/RI 0-96/143, Declaration of the Tiim-02
Record of Decision for the 300-FF-I and 300-FF-5 Operable Units, Uranium - 0.53

Hanford Site, Benton County, Washington and a subsequent explanation Excludes tritium from

of significant differences (EPAIESD/Rl 0-00/524, EPA Superfund \.200P0- Operable Unit.

Explanation of Signi~ficant Differences: Hanford 300-Area (USDOE)). F or
the 300 Area subregion, contaminants of concern under CERCLA are identified as
uranium, trichloroethene, and cis- 1 ,2-dichloroethene. At the 618-11 Burial Ground,
tritium is identified as a contaminant of potential concern. At the 618- 10 Burial Ground!
316-4 Cribs subregion, uranium and tributyl phosphate have been identified as
contaminants to be monitored. Wells in the vicinity of the former 300 Area Process
Trenches are also sampled to meet requirements for RCRA corrective action
monitoring (WHC-SD-EN-AP- 185, Groundwater Monitoring Plan for the 300 Area
Process Trenches). Uranium in 300 Area groundwater is the contaminant of concern
that has received the most attention because of the persistence of the plume at

300-FF-5 Operable Unit 2.12-3
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concentrations that exceed the drinking water standard and the proximity of the
plume to the Columbia River.

Most contaminants of potential concern, as identified in the regulatory decision
documents, show either a decrease or relatively constant concentration trend
during the years since the initial remedial investigation for the operable unit was
conducted in the early 1990s (PNNL-15 127, Contaminants of Potential Concern
in the 300-FF-5 Operable Unit: Expanded Annual Groundwater Report for Fiscal
Year 2004). Table 1.0-4 summarizes contamination indicator concentrations and
regulatory standard exceedances.

Uranum s idntiied 2.12.1.1 Uranium
Uranum s idntiiedUranium is a contaminant in groundwater beneath the 300 Area and beneath the

as the principal 618-10 Burial Ground/3 16-4 Cribs subregion. Disposal of uranium-bearing effluent

contaminant Of to 300 Area waste facilities ended in 1986 (PNNL-13645, 300 Area Process Trenches
concrn i theGroundwater Monitoring Plan), although discharge of uncontaminated effluent
concrn i thecontinued until December 1994. Excavation of contaminated soil at the major liquid

300-FF-5 Operable waste disposal sites in the 300 Area occurred primarily during the period 1997 to 2000,

Unit, with volatile with backfilling at all excavated sites completed by February 2004. At the former
organc comounds 316-4 Cribs, uranium was disposed to open-bottomned infiltration cribs along with
orgaic omponds liquid effluent containing organic compounds during the period 1948 to 1956. These

and tritium being cribs were removed and the site stabilized in 2004, with some uranium and tributyl

contaminants of phosphate remaining in the soil beneath the excavation (DOE/RL-2006-20).

potential concern. The mobility characteristics of uranium remaining within waste sites, the
underlying vadose zone, and in the aquifer are highly variable. Mobility is influenced
by sediment texture and mineralogy, chemical makeup of the original waste effluent, I
and the subsurface geochemnical environment, especially the bicarbonate content,
pH, and surface properties of minerals (PNNL- 14022; PNNL- 1512 1; PNNL- 1703 1;
PNNL-17034). Uranium concentrations from wells are typically measured as total
uranium in an unfiltered sample. The U.S. Environmental Protection Agency (EPA)
National Primary Drinking Water Standard for uranium is 30 jig/L. The standard is
based primarily on uranium's chemical toxicity to humans, which is associated with
damage to internal organs. Protection standards for freshwater aquatic organisms
have not been established by the EPA. For the Hanford Site, natural background for
uranium in groundwater in the unconfined aquifer has an estimated range of 0.5 to

The 300 Area 12.8 gg/L (DOE/RL-96-6 1).
300 Area. The uranium plume in 300 Area groundwater is described in detail

uranium plume in in several reports released during the past two years (PNNL-17034; PNNL-17793;

groundwater has Yabusaki et al., 2008). Key aspects of the conceptual model for the plume include

persisted longer persistence beyond the time predicted by the earlier remedial investigation
(i.e., DOE/RL-94-85, Remedial Investigation/Feasibility Study Report for the

than expected, with 300-FF-5 Operable Unit), distinct seasonal variability associated with the elevation

concentrations that of the water table, and incomplete information to identify the source that continues to

varyseasnall in supply uranium to the plume. Residual amounts of contaminant uranium are known
varyseasnall in to remain in the vadose zone, the zone through which the water table fluctuates, and

response to Columbia the upper portion of the unconfined aquifer (PNNL-17793). For characterization

River conditions. purposes, the uranium plume in the 300 Area is defined by concentrations exceeding
10 g~g/L, with natural background concentrations for uranium in the hydrologic
unit containing uranium contamination falling in an estimated range of 3 to 8 p~g/L,

2.12-4 Hanford Site Groundwater Monitoring - 2008
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based on data from wells where groundwater was unlikely to have been influenced
by waste disposal.

Figures 2.12-5 and 2.12-6 show the groundwater plume at the 300 Area during
December 2007 and June 2008, respectively. December 2007 represents typical
long-term average conditions for the 300 Area, while June 2008 represents
shorter-term conditions during the period of the seasonal high water table. The
seasonal high water table started in mid-May 2008 and continued into mid-July, which
is a fairly typical seasonal pattern. Figure 2.12-7 shows a hydrograph for the river
at the 300 Area, along with an indication of groundwater sample collection dates. The uranium
Most of the summer season samples were collected as the high water table started plume beneath the
returning to its long-term average elevation.30Aracvs

Table 2.12-1 summarizes parameters used to describe the uranium plume and30Aracvs
its changes in recent years. The area where uranium-contaminated groundwater an area between
exceeds the drinking water standard (30 j ig/L) is estimated at 0.4 to 0.5 km2. The 0.4 and 0.5 km2

areal extent appears consistent from year to year, although concentrations withinatcnertis
the plume show significant variability with the different seasons. Estimates for theatcnertos
mass of dissolved uranium in this area of the plume since June 2002 suggest values exceeding the
ranging from 41 to 83 kg. drinking water

Figure 2.12-8 illustrates concentration trends since 2002 within the plume for standard. Estimates
(a) two wells located near former liquid waste disposal sites and inland from the
Columbia River, and (b) two wells located downgradient from waste sites and near the for the mass of
Columbia River. At inland locations, the water table beneath the 300 Area responds uranium in the plume
quickly to changes in river stage because of the highly permeable sediment at the have rangedfrom
water table. Higher uranium concentrations are frequently observed in some portionsg f
of the plume when the water table is elevated above long-term levels (e.g., during the 41 to 83 kg for the
spring high river stage conditions each May and June shown in Figure 2.12-8). The period 2002 to 2008.
higher concentrations may be caused by remobilizing uranium that is sequestered
in the lower portion of the vadose zone (PNNL- 17034; PNNIL- 17793). This is most
pronounced in the vicinity of former liquid waste disposal sites, such as the 300 Area
Process Trenches and 307 Process Trenches.

At locations near the Columbia River, uranium concentrations observed in samples
from wells are reduced because of the intrusion of river water into the aquifer. IntrusionCotmn t
is especially pronounced during high river stage conditions, and may be manifestedCotmnt
as layering of river water over groundwater and/or mixing with groundwater; either concentrations in
or both processes may cause a reduction in uranium concentrations as measured gonwtra
in samples from wells. A reduction in concentrations also may occur because of gonwtra
changes in geochemnical conditions caused by the intrusion of river water, which could inland locations
promote adsorption of dissolved uranium onto sediment near the river. The lower near former waste
bicarbonate content of river water compared to groundwater enhances the tendency dsoa ie
for adsorption, although the significance of this process has not yet been quantified dsoa ie
(PNN-L-1703 1; PNN-L-17034; Yabusaki et al., 2008). typically increase

A recent change in the uranium distribution pattern is occurring in the area when the water
immediately downgradient from the former 618-7 Burial Ground, where remediation table is elevated
activities have been underway since December 2007. Higher than expected uranium
concentrations were observed at well 399-8-5A in January 2008 and have remained At near-river
elevated, with a maximum concentration of 225 gig/L observed during September 2008 locations, they
(Figure 2.12-9). decrease.

300-FF-5 Operable Unit 2.12-5
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The uranium plume maps (Figures 2.12-5 and 2.12-6) represent conditions in
the upper portion of the unconfined aquifer. Several wells in the 300 Area have
open intervals for sampling that are in the lower portion of the unconfined aquifer
(e.g., wells with a "B" suffix, well 399-1-8, and recently installed wells 399-3-21
and 399-3-22). Uranium concentrations in samples from these wells are typically
near background levels, suggesting little or no downward migration of contaminant
uranium beyond the extent of saturated Hanford formation sediment. Uranium
has not been detected in a finer-grained interval within Ringold Formation Unit E
sediment, which forms the lower portion of the unconfined aquifer. (Note: Elevated
trichioroethene concentrations were observed in March 2006 in that interval; see
Section 2.12.1.2). At depths below the unconfined aquifer (i.e., wells with a "C"
suffix), contaminant uranium has not been detected, as corroborated by a limited
field investigation in 2006 (PNNIL- 1643 5, Limited Field Investigation Report for
Uranium Contamination in the 300-FF-5 Operable Unit at the 300 Area, Hanford

Uranium Site, Washington).
Near the Columbia River, the uranium plume is monitored using aquifer

concentrations in tubes at twelve sites along the 300 Area shoreline. Aquifer tubes were installed at

groundwater near the multiple depths at each of these sites in February 2004, with four additional sites

618-7 Burial Ground being equipped during March 2008. During FY 2008, the tubes were sampled in
November 2007 and March 2008. Figure 2.12-10 presents concentrations from the

have increased November sampling. It is expected that the highest concentrations of uranium in

during FY 2008. groundwater beneath the shoreline should appear during the fall months, following
addition of uranium to the plume during the summer high water table conditions.
Information derived from monitoring at tube sites generally is consistent with
information based on sampling near-river wells in December 2007. However,
several causes could explain differences between concentrations measured in tube
samples and well samples. First, vertical variability in contaminant concentrations
likely will produce different results in samples collected from screened intervals
of various lengths (e.g., 0. 15 m for tubes; 3 to 6 mn for wells). Second, because of
their longer screens, wells may be more influenced than tubes by the intrusion of
river water into the aquifer, diluting the contaminated groundwater. Third, lateral
variability in a plume causes different concentrations at different locations. In spite
of these mechanisms that bias sampling results, data from tubes and wells contribute
to defining the lateral extent and concentration range for the contaminant plume.
Tube results also provide information on the vertical distribution of the contaminant.
An analysis of the proportion of river water in samples from aquifer tubes suggested

Uraniumthat for most tubes, the samples represented approximately 60% groundwater and
Uranium40% river water (PNNL- 17034, pp. 3.12 to 3.15).

contamination The cross section shown in Figure 2.12-10 is oriented north-south along the
appears to be 300 Area shoreline. The screens of near-river monitoring wells have been projected

contained within the onto this cross section to provide perspective on the representativeness of samples
upperporton o the collected from the various types of sampling facilities, with uranium concentrations
upperporton o the in wells that represent the December 2007 sampling event (Figure 2.12-5). Also

unconfined aquifer, projected onto the cross section is the contact separating the Hanford gravels from

in the saturated the underlying Ringold Unit E, as identified at the monitoring wells. This figure
supports the conclusion that most uranium contamination is contained within

portion of the the saturated Hanford gravels. The only tubes to be completed in the underlying

Hanford graveL Ringold Unit E (AT-3-3-D, and possibly AT-3-6-D and AT-3-7-D) show very low

2.12-6 Hanford Site Groundwater Monitoring - 2008
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uranium concentrations. Finally, the maximum depth of the adjacent river channel is
projected onto this cross section, to illustrate that the river channel incises the entire
contaminated portion of the aquifer.

618-10 Burial Ground and 316-4 Cribs. Uranium concentrations are elevated
above the natural background level of 5 to 8 lig/L at several wells near the southeastern
portion of the 618- 10 Burial Ground and the former 3 16-4 Cribs. All wells in this
300-FF-5 Operable Unit subregion monitor the upper portion of the unconined
aquifer. Well 699-S6-E4A (located within the excavation footprint for the former cribs)
has revealed the highest concentrations in the past, but has shown a steady decline
during recent years, with the fall 2007 and summer 2008 results remaining below the
30 jig/L drinking water standard (Figure 2.12-11). The cause for the earlier variability
in uranium concentrations at this well likely is related to excavation and backfilling
activities. Variability associated with a fluctuating water table does not occur in this
subregion, as water table elevation remains fairly constant. Well 699-S6-E4L (located
adjacent to the southeastern portion of the burial ground) also showed elevated
uranium concentrations during excavation activities; however, since January 2006,
concentrations have followed a steady downward trend to values approximately
one-half the drinking water standard.

2.12.1.2 Volatile Organic Compounds
Volatile organic compounds that are contaminants of concern or potential

concern in groundwater beneath the 300-FF-5 Operable Unit include trichloroethene
and tetrachloroethene, which were used in substantial quantities during the
fuels fabrication process (1311-00012; EMO-1026; WHC-MR-0388). Carbon
tetrachloride also was used in small quantities for testing fuel element integrity.
Cis- 1 ,2-dichloroethene is present in the aquifer beneath the 300 Area, apparently
as a degradation product of trichioroethene and tetrachloroethene. The origins of
these volatile organic compounds in groundwater include past disposal to 300 Area
facilities and movement into the 300 Area from offsite sources to the southwest. At
the outlying subregions of the 300-FF-5 Operable Unit, organic compounds associated
with fuels fabrication waste include the semnivolatile tributyl phosphate in the vicinity Drilling has
of the former 3 16-4 Cribs. revealed additional

300Area. During FY 2008, trichloroethene and tetrachloroethene, along with the cnaiaini h
degradation product cis-l1,2-dichloroethene, continued to be detected in 300 Area cnaiaini h
groundwater. In the upper portion of the unconfined aquifer (i.e., near the water unconfined aquifer.
table), concentrations of these compounds are lower than their respective drinking High concentrations
water standards. In the lower portion of the unconfined aquifer, cis- 1 ,2-dichloroethene
concentrations continue to exceed the 70 jmg/L drinking water standard at of trichioroethene
well 399-1-16B. are present in

Additional investigation of volatile organic compounds beneath the 300 Area afiner-grained
were undertaken during FY 2008, prompted by an earlier discovery of contamination inevlwt ngd
during a limited field investigation for uranium (PNNL- 16435). Contamination inevlwtRngd
was discovered in groundwater associated with a relatively finer-grained interval Formation sediment,
within Ringold Unit E sediment. The primary contaminant is trichloroethene which transmits
and the maximum concentration encountered during drilling was 630 p~g/L. The gonwtrvr
contamination appears to be limited to the area immediately east of the 307 Process gonwtrvr
Trenches and former South Process Ponds. The finer-grained interval of sediment is slowly.
not intercepted by existing well screens, and current knowledge of conditions in the
interval is based on samples collected during drilling. The finer-grained interval has
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a very low yield and groundwater moves very slowly through this hydrologic unit;
however, the unit is incised by the river channel. PNNIL- 17666, Volatile Organic
Compound Investigation Results, 300 Area, Hanford Site, Washington describes the
results of the additional investigation, along with a review of historical operations and
potential source locations for volatile organic compounds. While a full explanation
for the source and method of emplacement in the finer-grained interval is not yet
available, no evidence to date as been uncovered suggesting the presence today of
a dense, nonaqueous phase liquid contaminant.

Trichioroethene has been detected in the upper portion of the unconfined aquifer at
numerous wells within the 300 Area, but typically at concentrations much lower than
the 5 A~g/L drinking water standard. During FY 2008, the method detection limit was
raised from 0.2 to 1.0 jig/L. Where previous years' reports have described detections,
albeit at less than 1.0 jIg/L, many results for FY 2008 show as undetected because of

Volatle oranic the change in detection limit. The highest concentration observed during FY 2008 in
Volatle oranic the upper portion of the unconfined aquifer was 4.2 .tg/L at well 399-2-2, which is

compounds have located downgradient from the former 300 Area Process Trenches and North Process

been present in Pond, each of which were likely disposal sites for volatile organic compounds. At

the uperpotion aquifer tube sites along the rivershore, trichloroethene was generally undetected in
the ppe porion tubes that monitor Hanford gravels sediment.

of the 3 00 Area Trichloroethene is occasionally detected at wells screened in the lower portion

aquifer at levels of the unconfined aquifer (i.e., wells 399-1-8 and 399-1-1 6B), but at levels below

below the drinking the drinking water standard in recent years. It also was detected at relatively high
concentrations in an aquifer tube that monitors the finer-grained interval within

water standard for Ringold Formation sediment. The maximum concentration observed during FY 2008

many years. Sources in that interval was 542 j[tg/L in samples from tube AT-3 -3-D (PNNL- 17666).

include local waste Tetrachloroethene results for FY 2008 are qualified as undetected, indicating

dispsaloffels concentrations less than 1.0 jig/L (the drinking water standard is 5 jigfL). Historically,
dispoal ofuels tetrachloroethene has been observed occasionally at higher concentrations near and

fabrication waste downgradient of the southern end of the former 300 Area Process Trenches and North

effluents operations Process Pond, which are known source waste sites.

and migration Cis-l1,2-dichloroethene concentrations at well 399-1-16B remain above the
70 jig/L drinking water standard, with a maximum concentration of 190 Aig/L during

into the 300 Area FY 2008 (Figure 2.12-12). The well is located along the downgradient flow path from

from sources to the the former 300 Area Process Trenches and North Process Pond, and is screened in

southest.the lower portion of the unconfined aquifer. The origin for cis- 1,2-dichloroethene
southest.is likely from decomposition of trichloroethene and tetrachloroethene disposed to

the former 300 Area Process Trenches and North Process Pond (PNNL-17666). An
additional degradation product under certain environmental conditions, vinyl chloride,
has not been detected in 300 Area groundwater.

Although carbon tetrachloride was used in relatively small quantities during
the fuels manufacturing process (WHC-MR-0388), that compound has not been
identified as a contaminant of potential concern in groundwater. Carbon tetrachloride
is occasionally detected, but at levels below the 5 g±g/L drinking water standard and
typically at concentrations of less than 1 jig/L.

Outlying 300-FF-5 Subregions. Tributyl phosphate has been detected in the
past in groundwater beneath the former 316-4 Cribs. The cribs received liquid
waste associated with research conducted at the 321 Separations Laboratory in the
300 Area from 1948 to 1954 (BHI-00012). The waste included tributyl phosphate
and uranium. Tributyl phosphate concentrations were elevated slightly in early 2004,
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along with uranium, when crib removal actions were occurring. During FY 2008, the
concentration at well 699-S 6-E4A, located within the footprint of the 316-4 Cribs
excavation, was 5.6 Rig/L, which is consistent with the recent historical trend at the
well. The compound was undetected at nearby wells 699-S6-E4K and 699-S6-E4L
during FY 2008. Tributyl phosphate tends to bind to soil in the vadose zone, where it
slowly degrades with time. It is not very soluble in water and, therefore, not widely
dispersed via water transport mechanisms. A drinking water standard for tributyl
phosphate has not been established.

2.12.1.3 Tritium
Tritium-contaminated groundwater in the 300-FF-5 Operable Unit is associated

with two primary sources. One is the site-wide tritium plume originating in the
200 East Area (200-PO- 1 Operable Unit) and extending beneath all subregions of
the 300-FF-5 Operable Unit. Concentrations attributed to the site-wide plume as it
reaches the 300-FF-5 Operable Unit subregions are generally less than 20,000 pCiIL, Agonwtrlm
depending on location (Figure 2.11-3). The second source is the 618-11 Burial Ground, Agrudaeplm
located just west of the Energy Northwest complex. containing tritium

Tritium at 618-11 Burial GroundL High concentrations of tritium were detected is present near
in early 1999 at well 699-13-3A, which is located at the eastern fence line of the the 618-11 Burial
618-11 Burial Ground. Subsequent investigations (PNNL-13675, Measurement of
Helium-3/Helium-4 Ratios in Soil Gas at the 618-11 Burial Ground) identified a Ground. The source
contaminant plume that extends downgradient as a narrow plume of concentrations is presumed to be an
much higher than the surrounding site-wide plume from 200 East Area (Figure 2.12-13). unlnerlas
Concentrations near the presumed burial ground source have declined since peak unlnerlas
values in 1999 and 2000, with the FY 2008 concentrations at well 699-1 3-3A ranging of tritium associated
between 610,000 and 818,000 pCi/L (Figure 2. 12-14). The trend at well 699-13-3A with irradiated
indicates a possible episodic event of unknown nature that caused a release of tritium material in the burial
from buried materials and/or mobilization of tritium in the vadose zone. Changes
in concentrations at wells farther away from the burial ground reflect migration of ground
the plume (i.e., they include constant or gradually increasing concentrations trends)
(PNNL- 15293, Evaluation of the Fate and Transport of Tritium Contaminated
Groundwater from the 618-11 Burial Ground).

2.12.1.4 Nitrate
300 Area. Nitrate concentrations in groundwater beneath the 300 Area are

lower than the 45 mg/L drinking water standard, except for the southern portion of
the 300 Area (Figure 2.11-7). The relatively higher concentrations in the southern
portion currently reflect the migration of nitrate-contaminated groundwater into the Tedikn
300 Area from sources to the southwest, which possibly include agricultural and Tedikn
industrial activities. For example, the concentration at well 699-S28-E 12, located near water standard for
the southwestern corner of the 300 Area boundary, was 159 mg/L during FY 2008. nitrate is exceeded
Gradually increasing concentrations are observed in wells and at shoreline sites as i rudae
this nitrate-laden groundwater migrates into the 300 Area. Nitrate also migrates into i rudae
the 300 Area from the northwest as part of the site-wide plume that originates in the migrating into the
200 East Area, but at concentrations lower than the drinking water standard. southern portion

During the earlier operational period, nitrate contributions to 300 Area o h 0~e
groundwater came from disposal of fuels fabrication effluent and sanitary sewer ofte30A a
systems. Throughout the 1970s and 1980s, nitrate concentrations in groundwater were from sources to the
somewhat higher than today, but still have not greatly exceeded the drinking water south west.
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standard. Remedial investigation monitoring results indicate a relatively constant
level of contamination, but with some variability in concentrations between 1992
and 2004 (PNNL- 15 127).

618-11 and 618-10 Burial Ground Subregions. The outlying waste sites in the
300-FF-5 Operable Unit lie within the large contaminant plume that originates in
the 200 East Area. Background levels for nitrate upgradient of the 618-11 Burial
Ground are in the range of 20 to 40 mg/L, while in the vicinity of the burial ground
concentrations are somewhat higher and exceed the 45 mg/L drinking water standard
(Figure 2.11-7). For example, values during FY 2008 at well 699-1 3-3A ranged from
83 to 98 mg/L and at well 699-12-2C ranged from 41 to 52 mg/L. The cause for
these higher values near the burial ground is not fully understood; they may reflect
some hydrogeologic characteristic that has caused retention of more contaminated
groundwater from earlier years (PNNL- 13228, Evaluation of Elevated Tritium

Radiological Levels in Groundwater Downgradient from the 618-11 Burial Ground Phase I

contamination Investigations). Trends for the last several years indicate relatively constant nitrate
levels, but with some variability. At the 618-10 Burial Ground, nitrate concentrations

indicators such as generally are consistent with values expected for the leading edge of the site-wide

gross alpha and plume and are lower than the drinking water standard. The maximum concentration
gosbeta are used to observed during FY 2008 was at well 699-S6-E4L (42 mg/L). The cause of the

gossogondae elevated concentration has not yet been identified.

monior goundater 2.12.1.5 Other Constituents
near former waste In addition to the contaminants of concern or potential concern that are formally

disposalfacilities recognized in decision documents, other constituents of interest are being monitored

and during source at various locations in the 300-FF-5 Operable Unit because they either exceed the

remedial actions. drinking water standard or are helpful in characterizing contamination in the aquifer.
These include radiological constituents gross alpha, gross beta, strontium-90, and
tecbnetium-99. Chromium was added to the list for FY 2008 because of a new
occurrence near a remedial action site.

300 Area. Radiological contamination in the 300 Area, other than uranium, is
generally at low levels. Gross alpha, which is associated with uranium, is elevated
at numerous 300 Area wells. Gross beta, a second radiological criteria for drinking
water, exceeded the 50 pCiIL standard at four 300 Area wells during FY 2008 and
was elevated above background at numerous wells. Potential sources for this activity
include daughter isotopes from radiological decay of uranium. Other potential
contributors include low levels of technetium-99 and strontiumn-90 at isolated

Chromiumlocations, and background levels from natural sources (e.g., potassiumn-40 and
Chromiumnatural uranium).

concentrations in Changes in chemical contaminants in groundwater include the appearance of

groundwater near chromium at well 399-8-5A, which is adjacent to the 618-7 Burial Ground on its

the 618- 7 Burial eastern side. Concentrations measured as total chromium in filtered and unfiltered

Grond avesamples were higher in March 2008 than the background level of -8 jig/L and
Groun havereached -90 jig/L in September 2008; the trend is concurrent with increasing uranium

increased during concentrations (Figure 2.12-9). Other constituents that show a recent increase include

FY2008, along with calcium, chloride, gross alpha, gross beta, nitrate, and sodium. Remediation activities
were underway during FY 2008 at this burial ground and the changes in groundwater

other contamination conditions may be related to those activities.

indicators.

2.12-10 Hanford Site Groundwater Monitoring - 2008



DOE/RL-2008-66, Rev. 0

618-11 and 618-10 Burial Ground Subregions. These subregions lie within
the large contaminant plume that originates at the 200 East Area. This site-wide
plume contains the mobile radiological contaminants tritium, technetium-99, and
iodine- 129, and the chemical contaminant nitrate (Section 2. 11). While detectable,
the concentrations for contaminants associated with site-wide plume sources at the
two subregions are typically below drinking water standards.

At the 618-11 Burial Ground, technetium-99 is elevated at several hundred pCiIL,
well below the 900 pCi/L drinking water standard but higher than expected.
Technetium-99 may be the likely cause for gross beta concentrations that exceeded
the 50 pCiIL drinking water standard during FY 2008 at wells 699-12-2C and
699-1 3-2D, although recent changes in laboratory calibration for gross beta also may
be a factor. The concentration trends for technetium-99 and tritium at well 699-1 3-3 A,
which is adjacent to the burial ground, are similar, indicating that small amounts
of technetium-99 may have been associated with the release that created the local
tritium plume in 1999.

At the 618-10 Burial Ground, gross alpha measurements have exceeded the
drinking water standard at two wells in the past, presumably as the result of uranium
contamination. During FY 2008, neither gross alpha nor gross beta exceeded their
respective regulatory standards in groundwater.

2.12.2 Operable Unit Activities

R. E. Peterson

This section summarizes interim remedial actions for the 300-FF-5 Operable Unit
and provides the status of CERCLA five-year review action items.

Interim remedial action under CERCLA
initially targeted groundwater beneath waste Termda cinojciefritrmato novn
sites in the 300 Area portion of the 300-FF-5 Thremdal actio obetie foWnermatinivovn
Operable Unit (EPA/ROD/R 10-96/143, grudae r sfollows
Declaration of the Record of Decision for the 0 Protect receptors from exposure to contaminants in the
3 00-FF- 1 and 300-FF-5 Operable Units). groundwater and control the sources of contamination
The geographic extent of the operable unit to minimize future impacts to groundwater.
was subsequently expanded in June 2000 to 0 Protect the Columbia River such that contaminants
include groundwater potentially impacted in the groundwater or soil after remediation do not
by waste sites in two outlying areas north result in an impact to the river that would exceed the
of the 300 Area (EPA/ESD/RLO-00/524, WahntnSaesrcewerqliytndd.
EPA Superfund Explanation of SignificantWahntnStesrcewtrqliytndd.
Differences: Hanford 300-Area (USDOE)). The
outlying areas contain the 618-11 Burial Ground, the 618-10 Burial Ground, and the
316-4 Cribs waste sites. The interim remedy, as stated in EPA/ROD/RI 0-96/143, is
as follows:

" Continued monitoring of groundwater that is contaminated above health-based
levels to ensure that concentrations continue to decrease

* Institutional controls to ensure that groundwater use is restricted to prevent
unacceptable exposures to groundwater contamination.

In FY 2004, activities were renewed on the operable unit's remedial investigation
is and feasibility studies. A new Tni-Party Agreement milestone (M-016-68) was
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developed in early 2005 for a Phase III Feasibility Study report on remedial action
alternatives for uranium and a draft proposed plan. A work plan was prepared
(DOE/RL-2005-4 1, Work Plan for Phase III Feasibility Study 300-FF-5 Operable
Unit) that describes these additional efforts, including updated computer simulations
of groundwater flow and uranium transport, a limited field investigation of uranium
involving multiple characterization boreholes, an update to the human health
and ecological risk assessment, and an assessment of potential remedial action
technologies for the 300 Area uranium plume. Many of these additional activities
essentially were completed during FY 2008. Continuing work includes interim action
monitoring and characterization activities, and systematic planning that will lead to a
new work plan for additional remedial investigation and feasibility study activities.
These activities are intended to develop information that will lead to a proposed plan
for final remediation efforts.

Five-year reviews 2.12.2.1 Five-Year Review Action Items
of th recod ofThe second five-year review of the CERCLA record of decision was published in

of th recod of November 2006 (DOE/RL-2006-20). The review identified one issue and one action
decision for the pertaining to the 300-FF-5 Operable Unit.

300-FF-5 Operable 0Issue 19. Predicted attenuation of uranium contaminant concentrations in

Unit reaffirmed the the groundwater under the 300 Area has not occurred. The DOE is currently
performing additional characterization and treatability testing in the evaluation

cleanup goals and of more aggressive remedial alternatives.

remedy selection, but 0 Action 19-1. Complete focused feasibility study for 300-FF-5 Operable Unit

call for additional to provide better characterization of the uranium contamination, develop a

investigation of conceptual model, validate ecological consequences, and evaluate treatment
alternatives. Concurrently test injection of polyphosphate into the aquifer to

potential remedial immobilize the uranium and reduce the concentration of dissolved uranium

actions for uranium. (September 2008).

2.12.2.2 Interim Remedial Action Monitoring
Implementation of the interim remedy specified in the record of decision

(EPAIRODIRl10-96/143) is described in the operable unit operations and maintenance
plan (DOE/RL-95-73; revised May 2002) and a sampling and analysis plan
(DOE/RL-2002- 11, 300-FE-S Operable Unit Sampling and Analysis Plan; under
revision during FY 2008). As described in the operations and maintenance plan, the
following are the specific monitoring objectives for the period of interim action.

" Verify that natural attenuation reduces groundwater contamination
concentrations to drinking water maximum contaminant levels over a
reasonable time period.

* Confirm that contaminant concentrations in the river seeps do not exceed
ambient water-quality criteria or established remnediation goals (drinking
water standards).

" Validate contaminant fate and transport conceptual models.
Progress toward meeting these interim action-monitoring objectives has been

described in detail in PNNL- 15127. Continued monitoring has produced information
generally consistent with historical trends, expectations, and existing conceptual
models. The new data have been reported in the annual Hanford Site groundwater
monitoring reports, and for uranium, in updated descriptions of the features and
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processes associated with uranium contamination in the subsurface at the 300 Area
(PNNL- 17034; PNN-L- 17793; Yabusaki et al., 2008).

For the 300 Area subregion, 46 monitoring wells were in service during FY 2008
as part of the groundwater monitoring effort, including 3 new wells. In addition,
samples were collected at twelve aquifer tube sites and three riverbank springs along
the shoreline. Groundwater monitoring included semiannual sampling at many of
the monitoring wells during December 2007 and June 2008. The samples helped
characterize typical conditions experienced during most of the year (December)
and the seasonal high water-table conditions (June), the latter typically revealing
the maximum uranium concentrations in groundwater. The semiannual sampling
applies to wells that monitor the upper part of the unconfined aquifer, including the
water table. Other wells that monitor deeper horizons are sampled annually. A subset
of wells and all newly installed wells, were sampled quarterly to provide greater
resolution of seasonal changes and to establish baseline conditions at their locations,
respectively. Four wells were sampled monthly, to monitor the changes induced by
the fluctuating water table and seasonal river stage conditions. Appendix A lists the
planned schedule for FY 2008 and comments on actual implementation. Well 399-1-7
was sampled only once because it was in use to supply water for a treatability test.
One quarterly sample from well 399-1-23 was not collected, pending electrical repair
of the pump. Well 399-2-5 was added to the network in FY 2008 and was sampled
three times. One quarterly sample was missed in well 399-3-11 because of access
limitations, and the fourth quarterly sampling event was delayed until early FY 2009.Grudae
Two quarterly samples were missed in wells 399-3-19 and 399-3-20 because ofGrndae
electrical problems. Four aquifer tubes that should be sampled semiannually under monitoring during
the sampling and analysis plan were only sampled once, because of a scheduling the period of interim
error. Some of the supporting constituents required under the sampling and analysis
plan were not scheduled for analysis in FY 2009. A revised plan will be implemented remedial action
in FY 2009. has produced

For the 618-11 Burial Ground subregion, six wells are sampled quarterly for key new information
constituents and semiannually for supporting constituents. All of these wells monitor thtwlsupr
the upper part of the unconfined aquifer. Two wells were sampled only once because thtwlsupr
of electrical problems with the pumps. At the 618-10 Burial Groundl3 16-4 Cribs future remediation
subregion, six wells are sampled quarterly, semiannually, or annually, depending decisions.
on proximity to the waste sites. A quarterly sample was missed in well 699-S6-E4L
because of a scheduling conflict. A quarterly sample was missed in well 699-S6-E4A
because of an electrical problem with the pump. The fourth quarter's samples from
wells 699-S6-E4A and 699-S6-E4E were delayed until FY 2009. All of the wells
used at these two subregions monitor the upper part of the unconfined aquifer.

2.12.2.3 Phase III Feasibility Study
The work plan for the Phase III Feasibility Study for the 300-FF-5 Operable Unit

(DOE/RL-2005-4 1) focused on uranium contamination in the 300 Area subregion of
the operable unit. Uranium has persisted at elevated levels far longer than predicted
by the initial remedial investigation (DOE/RL-94-85). Additional evaluation of
potential remedial action technologies was initiated (i.e., evaluation beyond the
information presented in the initial feasibility study report (DOE/RL-93-22, Phase I
and HI Feasibility Study Report for the 300-FF-5 Operable Unit). The objective for
the Phase Ill Feasibility Study as originally defined was to re-evaluate the remedy
for the uranium plume. DOE/RL-2005-4 1 (p. 7) provides the following ultimate goal
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for remedial action, .. select remedial actions that have the potential to (1) restore,
to the extent possible, the 300-FF-5 aquifer to its highest and best beneficial use,
and (2) reduce risk to human health and the environment."

The Phase III Feasibility Study includes several major components:

0Evaluation of potential engineered solutions to reduce the level of uranium
contamination in 300 Area groundwater

Several reports 0 A limited field investigation in the 300 Area to better define the distribution

were released and geochemnical characteristics of uranium

during FY2008 * Computer simulation of groundwater flow and transport in the 300 Area

regarding uranium 0 Updated descriptions of uranium contamination in the subsurface of the
300 Area

contmintionin he An updated assessment of ecological and human health risks posed by
300 Area, including contaminants in the 300-FF-5 Operable Unit groundwater.

updates to the Evaluation of Remedial Action Alternatives for 300 Area Uranium.

conceptual model DOEIRL-2008-36, Remediation Strategy for Uranium in Groundwater at the

and reediaion 300 Area 300-FF-5 Operable Unit, describes a remediation strategy for uranium in
and reediaion groundwater beneath the 300 Area. This report expands on PNNL- 1676 1, Evaluation

strategy for reducing and Screening ofRemedial Technologies for Uranium at the 300-FF-5 Operable Unit,

concentrations in Hanford Site, Washington, which described the screening of potential remedial action
technologies to achieve the remedial action goals. The primary subset of technologies

groundwater. that offers promise are those that use in situ methods to reduce the mobility of uranium
in the environment and/or cause permanent sequestration of uranium.

Limited Field Investigation Drilling Project, 300 Area. A limited field
investigation was conducted during FY 2006 and FY 2007 in the 300 Area to obtain
detailed information on the distribution of uranium in the vadose zone and aquifer,
and the mobility characteristics of uranium encountered. The primary purpose
for the limited field investigation was to provide information for the selection of
potential remedial action technologies to reduce uranium contamination in the aquifer

Furthr stuy of (DOEIRL-2005-47, 300-FF-5 Operable Unit Limited Field Investigation Plan).
Furthr stuy ofThe drilling and analytical results, along with initial interpretations, are available

potential remedies in a limited field investigation report (PNNL- 1643 5). The limited field investigation

for uranium provided new information on uranium contamination in the subsurface at the

contamination 300 Area, along with the unexpected discovery of volatile organic compounds in
a finer-grained interval of Ringold Formation sediment in the unconfined aquifer.

in the 300 Area Results at each of the four types of characterization locations chosen for drilling did

included technology not reveal evidence for relatively high levels of contaminant uranium in the vadose

screnin, aditinal zone, nor for a zone of significantly elevated inventories of contaminants near the
screnin, aditinal water table. Also, water samples collected from the saturated zone at various depths in

hydrogeologic the four boreholes revealed uranium concentrations that confirm that contamination is

characterization, generally confined to the uppermost hydrologic unit (i.e., saturated Hanford gravels).

compter imultion Concentrations in the samples were consistent with those observed during routine
compter imultion groundwater monitoring.

of groundwater Simulation of Groundwater Flow and Transport. Several groundwater flow and

flow and transport, transport models are currently associated with the 300 Area. All rely on the same

and updates to the subsurface spatial data software for their hydrostratigraphic framework, which has

concetual odeL been updated using the results from the limited field investigation and a subsequent
concetual odeL investigation of volatile organic compounds. These models use the computer code
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Subsurface Transport Over Multiple Phases for simulating flow and transport in the
vadose zone and aquifer (PNNL- 15782, STOMP Subsurface Transport Over Multiple
Phases). Computer simulation of groundwater flow in the 300 Area is complicated by
heterogeneous aquifer properties, and by frequent and rapid changes in the water-table
configuration caused by fluctuations in Columbia River flows. The status and results
of all groundwater simulation activities to date are described in a report prepared
during FY 2008 (PNNL-17708).

An updated description of the conceptual model for uranium contamination in
the subsurface at the 300 Area is presented in PNNL- 17034. Refinements to the
conceptual model include a detailed description of current conditions based on the
monitoring program, updates to the hydrogeologic framework as a result of the limited
field investigation (PNNL- 16435), development of the three-dimensional computer Computer
simulations of groundwater flow, and a detailed discussion of (a) potential uranium
inventories in subsurface compartments and (b) the geochemical controls on uranium simulations of
mobility. The focus for refining the conceptual model was on where uranium might groundwater flow
be sequestered in the environment and the cause for the persistence of the plumeanurim
in groundwater. The information provided in PNNL- 17034 and a subsequent reportanurim
on uranium associated with sediment (PNNL- 17793) supports the technical basis transport have
for selecting a remediation alternative and evaluating potential remedial action been developed to
technologies. Key elements of the conceptual model are as follows. spottermda

" Uranium continues to be supplied to groundwater at rates that approximate spottermda
the rates at which uranium is lost via discharge to the Columbia River and investigation and
via a water supply well, various research

" The vadose zone beneath former liquid waste disposal sites remains a projects being
candidate repository for contaminant uranium that continues to feed the cnutdi h
groundwater plume. cnutdi h

" A more widespread zone through which the water table rises and falls also 300 Area.
influences the rate at which contaminant uranium re-supplies the groundwater
plume.

" Bank storage of Columbia River water influences the concentrations, and
potentially the sequestration, of uranium carried by groundwater toward the
river.

The conceptual model for uranium is likely to evolve as new information from
research activities on uranium transport becomes available (Section 2.12.2.5).

Update to Human Health and Ecological Risk Assessment. An update
to the initial qualitative human health and ecological risk assessment for the
300-FF-5 Operable Unit (DOE/RL-93-2 1, Phase IRemedial Investigation Reportfor
the 300-FF-5 Operable Unit) was performed during FY 2006 and a report describing
the results of the assessment published in FY 2007 (PNNL- 16454, Current Conditions
Risk Assessmentfor the 300-FF-5 Groundwater Operable Unit). The three operable
unit subregions (i.e., 300 Area, 618-11 Subregion, and 618-10/316-4 Subregion) were
considered in the assessment, along with the city of Richland. The results of this update
are consistent with the earlier findings, and with the initial results for the 100/300 Area
River Corridor Baseline Risk Assessment (DOE/RL-2007-2 1). No changes to the list
of contaminants of potential concern for the 300-FF-5 Operable Unit, as defined in
earlier reports (Section 2.12. 1) were indicated by this risk assessment.
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2.12.2.4 Uranium Treatability Test, 300 Area
A treatability test to immobilize uranium in the aquifer beneath the 300 Area

Afield treatability was conducted during FY 2006 and FY 2007 (PNNL- 16008, Site Characterization

test involving Plan: Uranium Stabilization Through Polyphosphate Injection), with subsequent
monitoring of the test's effects continuing during FY 2008. The effort is being

the injection of conducted under DOE's Office of Environmental Management as an applied research

polyp hosp hate activity. The test initially involved determining the groundwater flow characteristics
into he aqifer in the vicinity of the test site and included a bromide tracer test that started in January
intotheaqufer 2007. This was followed by injection of polyphosphate into the aquifer in June 2007.

was conducted The site chosen to conduct the test is near the south end of the former 300 Area Process

during FY2008 Trenches, where uranium concentrations are typically higher following the seasonally

tinvestigate the raised water table. Monitoring during FY 2008 has revealed that the method has not
to performed as well as hoped in permanently sequestering uranium on aquifer solids,

viability of this thus reducing the amount and concentration of uranium dissolved in groundwater

technology to (PNNL- 17480, Challenges Associated with Apatite Remediation of Uranium in
the 300 Area Aquifer). The heterogeneity in aquifer sediment and the dynamic

reduce uranium nature of hydrologic conditions present significant challenges to implementing the

concentrations in polyphosphate technology and other potential in situ remedies. Additional laboratory

groundwater. testing of polyphosphate technology continued during FY 2008, and field-scale tests
involving vadose zone applications will be conducted during FY 2009.

2.12.2.5 Research Activities Involving the 300 Area Uranium
Contamination

Numerous research activities have been underway at the 300 Area during the
past several years, with many focused on uranium contamnination in the subsurface.
DOE-supported projects include direct support to environmental restoration activities
and basic research involving uranium in the environment.

The Hanford Site Remediation and Closure Science Project. This project has
supported the 300-FF-5 Operable Unit Phase 1Hl Feasibility Study and associated

The DE istreatability tests with a comprehensive program of simulation, laboratory, and
The DE isfield research tasks. The project's objective is to develop improved conceptual and

supporting a variety transport-simulation models for uranium movement from the waste sites, through the

of applied research vadose zone and aquifer, and into the Columbia River at the 300 Area. The initial results

actiitis inthe for some of the hydraulic aspects of this modeling are described in PNNL- 15125,
activties n the Flow and Transport in the Hanford 300 Area Vadose Zone-A quifer-R iver System,

30t) Area, including with a more comprehensive description of groundwater flow and uranium transport

investigating the described in Yabusaki et al., 2008. The research focuses on developing the capability

geochmistr and for long-term predictions of uranium migration and fate.
geochmistr andField research that has focused on the hyporheic zone along the 300 Area shoreline

mobility of uranium, was concluded during FY 2008. A comprehensive report describes the results of

the interaction work conducted between FY 2004 and FY 2007 (PNNL- 16805, Investigation of the

betwen te aqifer Hyporheic Zone at the 300 Area, Hanford Site). That report includes descriptions of
betwen te aqifer numerous methods to monitor the interface between groundwater and river water, and

and river, and to help define stratigraphic contacts. The results of this work illustrate the considerable

various methods to impact that interaction between the groundwater and river hydraulic systems has
on the discharge of the uranium plume into the Columbia River (Fritz and Arntzen,

remediate uranium 2007; PNNL- 17034). A final report on results associated with this field research

contamination, was published during FY 2008 (PNNL-17836, Met ho ds for Assessing the Relative
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Amounts of Groundwater Discharge into the Columbia River and Measurement of
Columbia River Gradient at the Hanford Site s 300 Area).

Integrated Field-S cale Research Challenge. This DOE Office of Science research
project has focused on the geochemistry and mobility characteristics of uranium in
the vadose zone at the 300 Area during FY 2008 (PNNL- 17067, 300 Area Integrated
Field-Scale Subsurface Research Challenge (IFRC) Field Site Management Plan).
Initial field activities include drilling 35 characterization boreholes at a location
centered on the southwest comner of the former South Process Pond (Figure 2.12-3).
This location is where discharge from the process sewer system initially entered the
pond during the period of fuel fabrication activities. The location offers relatively
good potential of encountering residual contaminant uranium in the vadose zone.
Geophysical investigations associated with this project also continued during
FY 2008. Electrical resistivity and self-potential measurements are being used to
estimate spatially distributed hydrologic and geochemical properties of the sediment.
In time-lapse mode, the data will be used to help describe recharge of the unconfined
aquifer and the interaction between river and groundwater. Additional work was
started in FY 2008 to identify areas of groundwater discharge through the riverbed
adjacent to the 300 Area. One of the methods involves measuring temperature
variations along kilometer-long fiber optics cables laid parallel to the shoreline.

2.12.3 Facility Monitoring: RCRA Compliance at 300 Area
Process Trenches

M. J. Hartman

The former 300 Area Process Trenches received effluent discharges of mixed
waste from fuel fabrication and nuclear research laboratories in the 300 Area from
1975 through 1985, followed by continued discharge of clean effluent until 1994.
The trenches were remediated in 1991 under a CERCLA expedited response action
by scraping contaminated soil to the north end of the facility, and additional remedial
actions were undertaken in 1997 and 1998.

In addition to the groundwater monitoring conducted as part of 300-FF-5 Operable
Unit activities under CERCLA, this former liquid waste disposal facility has been
monitored under the requirements of RCRA for hazardous waste constituents
and under the Atomic Energy Act of 1954 for uranium. Hazardous constituents
and uranium are discussed jointly with respect to RCRA so that a comprehensive Groundwater near
description of potential impacts to groundwater associated with this disposal unit is teomr30Ae
presented. With respect to treatment storage, or disposal units regulated under RCRA, thfomr30Ae
the DOE has the responsibility and authority to regulate radiological source, special Process Trenches
nuclear, and by-product materials at DOE-owned nuclear facilities (see discussion in continues to be
Section 1.2). Groundwater monitoring required by RCRA is conducted in accordance monitored under
with WAG 173-303-645(1 1), and the Hanford Facility RCRA Permit, Part VI,
Chapter 1 (WA78 90008967). The modified closure plan (DOE/RL-93 -73, 300 Area a RCRA corrective
Process Trenches Modified Closure Postclosure Plan), which is incorporated into action program.
the Hanford Facility RCRA Permit, states that groundwater remediation is deferred
to the CERCLA 300-FF-5 Operable Unit. Groundwater flows generally toward the
south-southeast beneath the 300 Area Process Trenches. The estimated flow rate in
March 2008 varied from 0. 18 to 18 m/d (Appendix B).
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During FY 2008, RCRA groundwater monitoring for this disposal unit was
conducted under a plan that has been in effect since 1997 (WHC-SD-EN-AP-l 185).
Waste indicator constituents monitored are uranium (total, unfiltered samples),
cis-l1,2-dichloroethene, trichloroethene, and tetracliloroethene. The sampling
schedule for the RCRA network of eight wells was designed to accommodate two
semiannual sampling events, with four time-independent samples collected during
each period. This has resulted in sampling during 8 months of the year (December,
January, February, and March; June, July, August, and September). In FY 2008, this
sampling was accomplished as planned (Appendix B), and reports on the effectiveness
of the corrective action monitoring program were prepared semiannually per
WAG 173-303-645(1l)(g) (SGW-38473; SGW-39299). The eight wells are situated
at four locations: one upgradient (north of the former facility) and three downgradient
(east, southeast, and south of the facility). The most distant downgradient location
is approximately 200 mn to the southeast, along the dominant groundwater flow path
from the facility. Two wells are present at each location, with one screened near the
water table and a second in the lower portion of the unconfined aquifer.

Only cis- 1,2-dichloroethene and uranium continued to exceed their respective
drinking water standards during FY 2008. Cis-l1,2-dichloroethene remained
at concentrations approximately twice the 70 jLg/l, drinking water standard at
downgradient well 399-1 -1 6B, which monitors conditions in the lower portion of
the unconfined aquifer (Figure 2.12-12). Concentrations of trichloroethene and
tetrachloroethene were all below the I g~g/L detection limit during FY 2008.

Uranium remained above the 30 pgg/L drinking water standard in all three of
the downgradient wells screened in the upper portion of the unconfined aquifer.
Concentrations at wells 399-1-IOA and 399-1-16A, near the Columbia River,
dropped below the drinking water standard in early July when the river stage was
high, a consequence of dilution by the intrusion of river water into the aquifer. The
concentration increased during the same period in well 399-1-17A (Figure 2.12-8).
This well is located near the waste site, where contamination apparently remains in
the lower portion of the vadose zone, to be mobilized by high water table conditions
during the early summer months.

Groundwater monitoring in the 300-FF-5 groundwater interest area includes the following.

CER CLA Monitoring (Appendix A)

" Forty-six wells are scheduled for quarterly to annual sampling in the 300 Area. Six wells
were sampled less frequently than planned in FY2008.

* Twelve wells are scheduled for quarterly to semiannual sampling in the northern part of
the 300-FF-5 Operable Unit. Three wells were sampled less frequently than planned in
FY2008.

* The DOE installed 35 wells to support research and three wells to investigate
trichloroethene distribution.

Facility Monitoring (Appendix B)

*Four pairs of wells are scheduled to be sampled eight times per year at the 300 Area
Process Trenches. All were sampled as plannedL
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Table 2.12-1. Attributes of 300 Area Uranium Plume in Groundwater.

>30 mgIL Portion of Plume: >10 mgIL Portion of Plume:

Time Period Represented Area of Plume Volume of Mass of Area of Plume Volume of Mass of
(kin2) Water (in

3
) Uranium (kg) (kin2) Wa ter (in3) Uranium (kg)

June 2002 0.42 1,060,626 54.4 1.01 2,580,241 84.8

December 2002 0.43 901,216 78.0 0.86 1,794,192 95.8

June 2003 0.42 1,067,334 54.9 0.87 2,211,604 77.8

December 2003 0.32 673,342 40.7 0.87 1,808,715 63.4

June 2004 0.40 1,008,386 60.8 0.85 2,170,544 84.0

December 2004 0.40 836,520 52.3 0.95 1,979,449 75.2

June 2005 0.42 1,061,158 76.2 1.12 2,852,401 112.0

December 2005 0.41 846,596 63.0 0.96 1,988,448 85.9

June 2006 0.40 1,025,135 76.9 1.12 2,850,525 113.4

December 2006 0.48 1,003,316 78.8 0.74 1,536,019 89.4

June 2007 0.50 1,263,458 82.9 0.83 2,119,758 100.1

December 2007 0.41 853,008 55.1 1.03 2,137,160 80.8

June 2008 1 0.51 1,298,280 62.5 1.25 3,196,142 100.5

Assumptions:
1. Contaminated thickness: 9.8 m (June) and 8.0 m (December).
2. Total porosity of 26%.
3. Mass is estimated using mid-point concentration between map contours.

Table Source: Based on PNNL-1 7034, Table 3.3, with updates for FY 2008.
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Figure 2.12-1. Operable Units Defined for the 300 Area National Priorities List Site.
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Figure 2.12-2. 300-FF-5 Groundwater Interest Area Water-Table Map, March 2008.
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Figure 2.12-3. Facilities and Groundwater Monitoring Wells in the 300 Area. -
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Figure 2.12-4. Groundwater Monitoring Wells in Outlying 300-FF-5 Operable Unit Subregions.
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Figure 2.12-5. Uranium Concentrations Beneath the 300 Area,
Upper Part of Unconfined Aquifer, December 2007.
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Figure 2.12-6. Uranium Concentrations Beneath the 300 Area,
Upper Part of Unconfined Aquifer, June 2008.
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Figure 2.12-7. Columbia River Stage in the 300 Area and Groundwater Sampling Dates, FY 2008.
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Figure 2.12-8. Uranium Concentrations and Water Levels at (A) Inland Wells and (B) Near-River Wells.
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Figure 2.12-9. Uranium Concentrations in Wells Downgradient from the 618-7 Burial Ground.
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Figure 2.12-10. Cross Section of Uranium Concentrations in Aquifer Tubes Along the 300 Area Shoreline.
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Figure 2.12-11. Uranium Concentrations at Wells near the 316-4 Cribs Remedial Action Site.
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Figure 2.12-12. Concentrations of cis-1,2-Dichloroethene in Well 399-1 -1 6B.
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Figure 2.12-13. Average Tritium Concentrations in the 618-11 Burial Ground, Upper Part of Unconfined Aquifer.
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Figure 2.12-14. Tritium Concentration in Wells near the 618-11 Burial Ground.
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2.13 11 00-EM-I Groundwater Interest Area
C. J. Martin

This section describes groundwater flow and chemistry in the 1 100-EM-i1
groundwater interest area, which includes the fonmer 11 00-EM- I Operable Unit and
an area south of the Hanford Site (including the areas formerly designated as the
1100 and 3000 Areas) (Figure 1.0-1). Figure 2.13-1 shows facilities and monitoring
wells in this region. Nitrate and

Groundwater flows primarily west to east from the Yakima River and rcloehnae
discharges to the Columbia River (Figure 2.13-2). In the northeast part of the trcootenae
11I00-EM- 1 groundwater interest area, groundwater flows northeast and converges the contaminants
with groundwater beneath the 300 Area before discharging to the Columbia River. In ogets
the east-central part of the 11I00-EM-i1 groundwater interest area, groundwater flowofgets
from the west is diverted to the northeast and southeast around a recharge mound significance inl
created by the city of Richland's recharge ponds (near the North Richland Well groundwater at the
Field) before discharging to the Columbia River. Recharge to the unconfined aquifer 1100-EM-i 0perable
in the 11 00-EM- 1 groundwater interest area is primarily from agnicultural irrgation
between the Yakima and Columbia Rivers, as well as precipitation. Irrigation water Unit.
is mainly extracted from the Columbia River.

Some of the main concepts associated with the 11I00-EM- I groundwater interest
area include the following.

" Contaminants of concern are nitrate and trichloroethene.

* Concentrations of trichloroethene continued to decline, indicating the
continued effectiveness of the selected remedy of monitored natural
attenuation.

" Nitrate concentrations remained above the drinking water standard. The
highest levels are associated with sources off the Hanford Site.

* Tritium remains detectable in groundwater, but far below the drinking water
standard.

" Reduced monitoring requirements were put in place beginning in June 2007
in accordance with the recommendation from the second Comprehensive
Environmental Response, Compensation, andLiability Act of.1980 (CERCLA)
five-year review.

The following sections provide details about the operable unit activities.
Sections 2.13.1 and 2.13.2 describe contaminant plumes and concentration trends for
the contaminants of concern and interest area activities, respectively. Trichloroethene
and nitrate remain the contaminants of greatest concern in groundwater. Groundwater
is monitored for the 11 00-EM-i1 groundwater interest area to assess the performance
of natural attenuation of volatile organic compounds. Groundwater also is evaluated
for trichioroethene breakdown products (e.g., vinyl chloride and 1, 1 -dichloroethene)
and nitrate. Groundwater monitoring for the Atomic Energy Act of 1954 (AEA)
is integrated fully with CERCLA monitoring. There are no active waste disposal
facilities or Resource Conservation and Recovery Act of 19 76 (RCRA) sites in this
area.

11 00-EM-i Operable Unit 2.13-1
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2.13.1 Groundwater Contaminants
Wells in the 1100-EM- I groundwater interest area are sampled for chlorinated

-)hydrocarbons (primarily trichioroethene) and co-contaminants identified
Plume areas (square kilometers) under CERCLA and AEA: nitrate, tritium, gross alpha, uranium, ammonia,
above the drinking water standard and gross beta.
at the 1100-EM-i Operable Unit: 2.13.1.1 Trichloroethene

Nitrate, 45 mg/L - 4.62 Trichloroethene contamination occurs at levels below the 5 jig/L
Primarily from offsite sources. drinking water standard in the 11 00-EM- I groundwater interest area beneath

the U.S. Department of Energy's (DOE) inactive Horn Rapids Landfill
and offsite in wells monitored by ARE VA NC Inc)1 The distribution of

trichloroethene in the upper part of the unconfined aquifer follows the northeast flow
direction toward the 300 Area. The thickness of the unconfined aquifer in this area is
~-5.6 to 9 m. Most of the wells used to monitor trichloroethene have screen intervals

Trichioroethene that penetrate the upper -4.5 to 7.5 m of the unconfined aquifer.
Trichloroethene sample concentrations continued to be less than 5 ttg/L in

concentrations all ARE VA wells during the first quarter of FY 2008 (E06-01-20074Q, 2007 4Q
continue to decrease Groundwater Report). The maximum trichloroethene concentration during the quarter

in all plume areas was 1. 1 g~g/t immediately downgradient of the process lagoons. The past use of solvent
to install and maintain process lagoon liners at ARE VA is the only potential source

near DOE's Horn of trichioroethene identified in the eastern portion of the I1100-EM- I groundwater
Rapids LandfilL interest area (DOE/RL-92-67, Draft Limited Field Investigation/Focused Feasibility

Study for the J100-EM-2, J100-EM-3, and 1100-IU-i Operable Units, Hanford).
With the completion of the fourth quarter 2007 report, ARE VA is no longer required
to publish quarterly RCRA groundwater monitoring data. They will continue to
produce an annual report on results of the Groundwater Monitoring Program for
their facility; however, a 2007 annual summary report was not produced. ARE VA
will published a calendar year 2008 annual report in calendar year 2009 and pertinent
information from that report will be reported in the FY 2009 Hanford Site annual
groundwater report.

Trichloroethene concentrations have decreased in all the areas near the DOE's
Horn Rapids Landfill. Trichloroethene concentrations decreased by an order of
magnitude in this area since monitoring began in 1990. In FY 2008, trichloroethene
concentrations downgradient of the landfill were all less than the 5 g~g/L regulatory
limit, as well as being less than the detection limit of 1.0 jig/L. The decreased
concentrations in the majority of wells downgradient of the DOE's Horn Rapids
Landfill suggest that natural attenuation (e.g., biodegradation, passive pumping)
continues to reduce the plume mass. Section 2.12.1.2 discusses tricliloroethene in
the 300 Area.

Potential breakdown products of trichloroethene, including vinyl chloride and
1, 1 -dichloroethene, remained undetected at the minimum detection limit of 1.0 t±g/L
during FY 2008.

The city of Richland monitors groundwater in the upper part of the unconfined
aquifer quarterly for chemical constituents at their Horn Rapids Sanitary Landfill
(formerly Richland Landfill), located -1 kmn south of the Hanford Site boundary.
Various chlorinated hydrocarbons (e.g., tetrachloroethene, trichloroethene, and

1 ARE VA NC Inc., Richland, Washington (formerly Exxon, Siemens; is part of Framatome).
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vinyl chloride) continue to exceed drinking water standards in several monitoring
wells. During FY 2008, chlorinated hydrocarbons were below their respective
minimum detection limits at onsite well 699-S31-1, just northeast of the city's
sanitary landfill.

A confined aquifer found near the base of the Ringold Formation also is monitored
for trichioroethene downgradient of the DOE 's inactive Horn Rapids Landfill. Two
wells, one upgradient and one downgradient of the landfill, monitor this confined
aquifer. This confined aquifer lies between a clay-silt aquitard and the basalt surface,
at a depth of -1 8 to 21 m below the water table. Trichloroethene has not been
detected in this confined aquifer since monitoring began in 1991, suggesting the
trichloroethene plume in the unconfined aquifer did not migrate downward into the
underlying confined aquifer.

2.13.1.2 NitrateNirt
Nitrate concentrations above the drinking water standard (45 mg/L) are found over

much of the 1 Il00-EM-lI groundwater interest area (Figure 2.13-3) and continued to contamination in
increase in a number of wells in FY 2008. Some of the highest nitrate levels occur near groundwater is the
an offisite facility (AREVA) and DOE's inactive Horn Rapids Landfill. The highest result of industrial
nitrate concentration in this area was 370 mg/L immediately downgradient of the
ARE VA facility. Nitrate data for the ARE VA wells are reported in E06-0 1-20074Q. and agricultural uses
Nitrate contamination in this area is likely the result of industrial and agricultural uses off the Hanford Site.
off the Hanford Site. Agricultural uses include application of fertilizers onto irrigation
circles to the west of the 11I00-EM- I groundwater interest area (Figure 2.13-3).

Nitrate concentrations continued to be elevated in wells downgradient of the
DOE's inactive Horn Rapids Landfill in FY 2008. The highest nitrate concentration
was 3 10 mgIL. The distribution of nitrate and shape of the nitrate plume near the
ARE VA facility and the Horn Rapids Landfill indicates that nitrate in these areas
continues to migrate in a northeast direction toward the 300 Area (Figure 2.13-3).
Groundwater and aquifer tube sample data indicates that groundwater with nitrate
levels above the drinking water standard has reached the Columbia River immediately
south of the 300 Area. Aquifer tube AT-3-8-M, immediately south of the 300 Area,
had a maximum nitrate concentration of 52.2 mg/L. A water sample collected from
spring DR42-2 at the 300 Area had a nitrate concentration of 15.5 mg/L, while the
river had nitrate concentrations of -4 mg/L (PNNL- 17603).

2.13.1.3 Tritium
The 200 Area tritium plume extends south into the 300 Area, but concentrations

of less than the drinking water standard (20,000 pCiIL) continue to be reported in Monitoring data
the 11I00-EM- 1 groundwater interest area (Figure 2.13-4). Tritium continues to be
closely monitored because of its proximity to the city of Richland's North Well show that the
Field. The background geometric mean tritium concentration in the upper part of the Richland North
unconfined aquifer was 63.9 pCi/L (DOE/RL-96-6 1). Although tritium levels wereWelFldino
above this background in several wells near the city of Richland's North Well FieldWelFldino
during FY 2008, these levels are far below the drinking water standard (20,000 pCi/L). contaminated by the
Trends in tritium concentrations in wells west and north of the city of Richland's Hanford Site tritium
North Well Field have fluctuated in the last few years.plmthogte

Tritium is not migrating in groundwater from the Hanford Site 200 Area tritiumplm thogte
plume to the city of Richland North Well Field. The following factors limit the groundwater flow

system.

1100-EM-i Operable Unit 2.13-3



DOE/RL-2008-66, Rev. 0

migration of the tritium plume into the east portion of the 11 00-EM-i1 groundwater
interest area.

" Groundwater generally flows from west to east between the Yakima River,
a recharge source, and the Columbia River.

* Artificial recharge from agricultural irrigation in the west and central portions
of the 1100-EM- I groundwater interest area south of the Hanford Site
contribute to the eastward and northeastward flow.

" Groundwater flow is directed radially outward from the elevated groundwater
levels at the city of Richland's North Well Field because of ponds used to
recharge the well field.

These factors produce converging groundwater flow lines in the 300 Area where
groundwater discharges to the Columbia River (Figure 2.13-2). Figure 2.13-4 shows
a region of low tritium concentrations between the 200 Area tritium plume and the
elevated tritium concentrations near the North Richland Well Field and recharge
ponds. Current information does not indicate that the tritium plume is migrating
southward to or affecting the city of Richland's North Well Field. Section 2.12.1.3
discusses tritium in groundwater in the 300 Area.

Uranium 2.13.1.4 Gross Alpha and Uranium
Elevated levels of gross alpha and uranium occur downgradient of an offsite

contamination is industrial facility (ARE VA) near DOE's inactive Horn Rapids Landfill. Gross alpha
present near DOE's data for the AREVA wells are reported in E06-0 1-20074Q. During FY 2008, several

inaciveHor Raids wells downgradient of the ARE VA facility showed elevated gross alpha levels, with
inactve Hrn Rpids highest maximum concentration of 135 pCiIL, immediately downgradient of the

Landfill, but the ARE VA facility near Horn Rapids Road. Gross alpha is largely attributed to uranium

source is located from industrial use at the facility. If gross alpha is attributed to only uranium, then
offfiite.121 pCi/L of gross alpha is equivalent to 201 jig/L of uranium, which is above
offsitauranium's drinking water standard (30 gg/L).

The FY 2006 annual groundwater report (PNNL- 16346) discussed distribution
of uranium near the DOE's inactive Horn Rapids Landfill. FY 2008 uranium
concentrations in wells downgradient of the Horn Rapids Landfill increased slightly
(maximum of 23.8 jig/L) from FY 2007 (maximum of 20.4 jigIL). The presence of
uranium at these locations likely is associated with the plume moving northeast from
the ARE VA facility.

2.13.1.5 Ammonia
During FY 2008, ammonia continued to be detected in several wells downgradient

of the ARE VA facility. Concentrations of ammonia in AREVA wells generally
remained steady in FY 2008 (E06-01l-20074Q). The highest concentration detected
was 10. 1 mg/L (as NH3). Ammonia is typically converted to nitrate by the nitrification
processes.

2.13.1.6 Gross Beta
Gross beta continued to be detected in wells (E06-01l-20074Q) downgradient of

ARE VA during FY 2008. The highest average gross beta measurement in FY 2008
was 69.6 pCiIL. The elevated gross beta is likely related to uranium and its daughter
products in the groundwater.

2.13-4 Hanford Site Groundwater Monitoring - 2008
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2.13.2 Groundwater Interest Area Activities

The 11I00-EM- I groundwater interest area, including DOE's inactive Horn Rapids
Landfill, was placed on the National Priorities List in 1989 and de-listed from the
National Priorities List in 1996. Results of the CERCLA investigation for the
1100-EM- I groundwater interest area are e
presented in the final remedial investigation The remedial action objectives for the 1100-EM-i Operable
study (DOE/RL-92-67) and the record of Unit (EPA/ROD/RIG0-93/063) are as follows.
decision (EPA/ROD/RI 10-93/063, Declaration
of the Record of Decision for the 1100 Area). & Attain concentration of less than 5 4ug/L trichloroethene
The selected remedy for groundwater is at designated point of compliance.

monitored natural attenuation of volatile - Protect environmental receptors in surface waters by
organic compounds, with institutional controls reducing groundwater contaminant concentrations in
on drilling of new water supply wells. the plume.
Monitoring includes analysis oftrichloroethene,
its breakdown products (e.g., vinyl chloride
and 1,1 -dichioroethene), and nitrate in wells downgradient of the Horn Rapids
Landfill, as recommended in the sampling plan (PNNL- 12220, Sampling andAnalysis
Plan Update for Groundwater Monitoring - 1100-EM-i Operable Unit). The CERCLA

The second CERCLA five-year review, published in November 2006 fv-errve
(DOE/RL-2006-20), stated the following, "The plume mass and concentration have fv-errve
been adequately reduced to be protective of human health and the environment, action to reduce
Groundwater monitoring for the 11I00-EM- I Operable Unit is no longer necessary but monitoring
continues following an extended period of monitoring that shows contaminant levels
are below the maximum contaminant level and continue to show a downward trend." requirements was

Figure 2.13-5 provides the trend for trichloroethene in the compliance wells. completed and

The review identified the following action: "Submit a change request to modify documented in a
groundwater monitoring for the 1100-EM-i Operable Unit." This action was TiPn gemn
completed with Tri-Party Agreement Change Notice 163, approved in June 2007. TiPatAgemn
Through this approval, groundwater monitoring has been reduced to annual change notice.
monitoring of three of the original network wells. All three wells were sampled for
volatile organic compounds in FY 2008 (Appendix A).

Groundwater monitoring in the -1100-EM-i groundwater interest area includes the follo wing
monitoring activities.

" Three wells are scheduled for annual sampling for CERCLA (Appendix A). All were
sampled as planned.

" Additional wells are scheduled for annual to semiannual sampling for AEA.

1100-EM-1 Operable Unit 2.13-5
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Figure 2.13-1. Facilities and Groundwater Monitoring Wells in the 11 00-EM-I Groundwater Interest Area.
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Figure 2.13-2. 1100-EM-I Groundwater Interest Area and Adjacent 300 Area Water-Table Map,
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Figure 2.13-3. Average Nitrate Concentrations in the 1100-EM-I Groundwater
Interest Area and Adjacent 300 Area, Upper Part of Unconfined Aquifer.
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Figure 2.13-4. Average Tritium Concentrations in the 1100-EM-I Groundwater Interest Area
and Adjacent 300 Area, Upper Part of Unconfined Aquifer.
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Figure 2.13-5. Trichloroethene Concentrations in 1100-EM-I Operable Unit Compliance Wells.
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* 2.14 Confined Aquifers
C. J. Martin

This section describes groundwater flow and quality within the deep Ringold
Formation and upper basalt-confined aquifer systems. The Ringold Formation
confined aquifer exists beneath much of the Hanford Site, including the 100 and
300 Areas, but has been described only for the 200 Area Central Plateau because few
wells monitor this aquifer outside of this region. The upper basalt-confined aquifer
system has been identified beneath much of the Hanford Site, primarily the area
south of Gable Butte and Gable Mountain.

Intercommunication between the upper basalt-confined aquifer and the
overlying unconfined aquifer systems may occur where there is a pathway for
the movement of water, as well as a difference in hydraulic head between the two
systems. Such an area existed in the vicinity of the 200 East Area, where there is
evidence that intercommunication between aquifers has occurred. DOF/RL-2008-0 1
provides a discussion of this evidence and an analysis of the potential for aquifer
intercommunication in this region.

Some of the main concepts associated with the confined aquifer include the
following.

" Contaminants of concern in the confined Ringold and upper basalt-confined
aquifers are associated with the overlying waste sites, such as nitrate, cyanide,
and various radionuclides.

" One new well was installed during fiscal year (FY) 2008 in the upper basalt-
confined aquifer.

" In the upper basalt-confined aquifer system cyanide and nitrate continued
to be elevated near well 299-1333- 12. These constituents were found in the
new well 299-E33-340 at concentrations above their respective drinking
water standards.

" Cobalt-60, technetium-99, tritium, and uranium also have been measured in
this well at elevated concentrations.

" Additional quarterly sampling is scheduled at well 299-E33-340 to better
define the concentrations and possible source of contaminants at this well.

2.14.1 Ringold Formation Confined Aquifer Groundwater in the

Groundwater quality in the Ringold Formation confined aquifer is monitored to iglFomtn

evaluate impacts to groundwater and to identify potential downward migration of confined aquifer
contaminants from the overlying unconfined aquifer. flows generally west

The Ringold Formation confined aquifer occurs within fluvial sand and gravel to east in the vicinity
comprising the lowest sedimentary unit of the Ringold Formation (unit A in ofthe 200 West Area
Figure 2.14-1). It is confined between the top of the upper most basalt and by o
the bottom of the lower mud unit. Where unit A is overlain by fine-grained units, and along the south
confined conditions generally exist. Where unit A is absent beneath the lower mud boundary of the
unit, limited vertical groundwater flow may occur. Wells completed in the lower aufr
portion of the lower mud unit in regions where unit A is absent provide information aufr

Confined Aquifers 2.14-1
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on the distribution of contaminants in the lower most portion of the sedimentary
aquifer system.

The U.S. Department of Energy has begun to investigate groundwater conditions
in other portions of the Ringold Formation, including the region between the I100-D
and 100-H Areas (Sections 2.5 and 2.6).

2.14.1.1 Groundwater Flow in the Ringold Formation Confined
Aquifer

J. P. McDonald

Figure 2.14-2 presents the interpreted potentiometric surface for a portion of
the Ringold Formation confined aquifer. This map is subject to uncertainty because
only a few wells monitor this aquifer. However, generalized flow patterns can be
inferred from the available data when the hydrogeologic: framework (i.e., extent of
the confined unit, presence of basalt subcrops, influence of the May Junction Fault)
is taken into account.

Groundwater flow in the Ringold Formation confined aquifer is generally west
to east near the 200 West Area and along the south boundary of the aquifer near
the Rattlesnake Hills. This flow pattern indicates that recharge occurs west of the
200 West Area in upgradient areas within the Cold Creek Valley, as well as in the
Dry Creek Valley and possibly the Rattlesnake Hills. Near the 200 East Area, flow
in the Ringold Formation confined aquifer converges from the west, south, and east
before discharging to the unconfined aquifer where the lower mud unit is absent
(BHI-00 184, Miocene- to Pliocene-AgedSuprabasalt Sediments of the Hanford Site,
South Central Washington). This water is thought to flow southeast over the top of
the confined unit (PNNL- 15479, Groundwater Monitoring Plan for the Hanford
Site 216-B-3 Pond RCRA4 Facility), although the exact location of the division
between northwest and southeast flow within the 200 East Area unconfined aquifer
has not been well established. Near the 200 East Area, water-level elevation data
from piezomneters 299-E25-32P and 299-E25-32Q, which monitor different depths
in the unconfined aquifer, indicate a slight upward gradient along the confined unit
boundary. This upward gradient is consistent with the discharge of groundwater from
the confined aquifer to the overlying unconfined aquifer.

Groundwater quality Elevated water levels are present in the Ringold Formation confined aquifer

inteconfined northeast of B Pond as a remnant of past wastewater discharges to this facility. This
in thecauses southwest flow beneath B Pond to the 200 East Area. Eastward flow away

Ringold and upper from the region of elevated water levels does not occur; this is attributed to the May

basalt-confined Junction Fault, located east of B Pond. The May Junction Fault is thought to be a
aquifr ismoniored hydrologic barrier preventing flow to the east (BHI-00 184). South of the B Pond area,
aquifr ismoniored the flow of water divides with some moving northwest toward the 200 East Area and

because of the some moving east or southeast. The exact location of this flow divide is not known,

potential for because of a lack of water-level data in this area and a need to define the southward
downard igraion extent of the May Junction Fault.
downard igraionThe potentiometric contours for the Ringold Formation confined aquifer

of contaminants (Figure 2.14-2) are similar to the potentiometric surface contours for the upper

from the overlying basalt-confined aquifer system (Section 2.14.2. 1), indicating that flow patterns in the

unconfined aquifers. central portion of the Hanford Site are similar in both aquifers. Basalt bedrock from
the topographic low at Gable Gap near the 200 East Area was eroded significantly

2.14-2 Hanford Site Groundwater Monitoring - 2008
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by late Pleistocene catastrophic flooding (RHO-BWI-LD-5, Geology of Gable
Mountain - Gable Butte Area), which facilitates intercommunication between the
unconfined and confined aquifers. The 200 East Area is a discharge area for both of
the confined aquifers, which explains the similar flow patterns.

Water levels declined in the Ringold Formation confined aquifer from March 2007
to March 2008. The decline in individual wells ranged from 0.04 to 0.25 mn within
the aquifer and up to 0.28 m in the 200 West Area along the boundary between the
confined and unconfined aquifers. The potentiometric surface is responding to the
curtailment of liquid effluent discharges to ground since the discharge volume peaked
in the mid-1980s.

2.14.1.2 Groundwater Quality in the Ringold Formation
Confined Aquifer

The 200 Areas Central Plateau and the area near the inactive B Pond System are
the two known areas where conditions may allow contamination to migrate from
the unconfined aquifer into the Ringold Formation confined aquifer. Groundwater
chemistry data for the Ringold Formation confined aquifer are limited to wells north
of the 200 Area and near the 21 6-B3-3 Pond. During FY 2008, eight wells completed in
the Ringold Formation confined aquifer were sampled (Figure 2.14-3). Table 2.14-1
lists data for potential contaminants of interest. Iron and manganese were the only
contaminants detected above drinking water standards (300 lig/L and 50 jgIL,
respectively) for wells completed in the Ringold Formation confined aquifer. Only
well 699-S29-El 6C had iron concentrations above the secondary drinking water
standard. FY 2008 was the first sampling of this well since 1995, when all constituents
were below regulatory limits. This well is located in the south end of the 300 Area.
Wells 699-S29-El6C, 399-1-9, 399-1-16C, 699-S22-E9C, and 699-S27-E9C had
manganese above the secondary maximum contaminant level of 50 gig/L. These
wells also are located in the 300 Area. Since both iron and manganese are common
soil minerals and none of the primary contaminants of concern from the 300 Area
are detected in these wells, the elevated concentrations of these two constituents
are more likely the result of local groundwater/soil interactions than contamination
from Hanford Site operations.

2.14.2 Upper Basalt-Confined Aquifer System

Groundwater quality in the upper basalt-confined aquifer system is monitored
because of the potential for downward migration of contaminants from the overlying Groundwater in the
unconfined aquifer. Contaminants that reach the upper basalt-confined aquifer system
may have the potential to migrate through the aquifer to areas off the Hanford Site. upper basalt-confined
The upper basalt-confined aquifer system also is monitored to assess the potential aquifer system
migration of contaminants onto the Hanford Site from offsite sources. PNL- 10817 gnrlylwfo
and PNNL- 14107 provide additional information on the potential for contaminants gnerlyfosrm
to migrate off the Hanford Site. west to east across

Within the upper basalt-confined aquifer system, groundwater occurs within the Hanford Site
basalt fractures and joints, interfiow contacts, and sedimentary interbeds within the toward the
upper Saddle Mountains Basalt (Figure 2.14-1). The thickest and most widespread
upper sedimentary unit in this system is the Rattlesnake Ridge interbed, which is Columbia River.
present beneath much of the Hanford Site. Groundwater also occurs within the Levey
interbed, which is present only in the south portion of the Site. An interfiow zone

Confined Aquifers 2.14-3
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occurs within the Elephant Mountain Member of the upper Saddle Mountains Basalt
and may be significant to the lateral transmission of water where present. This system
is confined by the dense, low-permeability, interior portions of basalt flows and, in
some places, by Ringold Formation silt and clay units overlying the basalt.

Figure 2.14-3 shows the location of the upper basalt-confined aquifer system
monitoring wells on the Hanford Site. Most of the wells are completed in the
Rattlesnake Ridge interbed near the 200 East Area. A few wells are completed in
the Elephant Mountain interfiow zone, the Levey interbed, or a composite of one or
more interbeds and/or interflow zones within the upper Saddle Mountains Basalt.

2.14.2.1 Groundwater Flow in the Upper Basalt-Confined
Aquifer System

J. P McDonald

Figure 2.14-4 presents an approximation of the March 2008 potentiometric
surface for the upper basalt-confined aquifer system south of Gable Butte and Gable
Mountain. The region to the north of Gable Butte and Gable Mountain was not
contoured because of insufficient well control. PNL-8 869, Preliminary Potentiometric
Map and Flow Dynamic Characteristics for the Upper-Basalt Confined Aquifer
System, provides a generalized potentiometric surface map of this area. The upper
basalt-confined aquifer system does not exist in the Cold Creek Valley and along
the west portion of the Gable Mountain/Gable Butte structural area because of the
absence of the Rattlesnake Ridge interbed.

Recharge to the upper basalt-confined aquifer system likely occurs from upland
areas along the margins of the Pasco Basin and results from the infiltration of
precipitation and surface water where the basalt and interbeds are exposed at or
near ground surface. Recharge also may occur from the overlying aquifers (i.e., the
unconfined aquifer or confined aquifer in the Ringold Formation) in areas where

The sall aount the hydraulic gradient is downward and from deeper basalt aquifers where an
The sall aount upward gradient is present. The Yakima River also may be a source of recharge to

of contamination this aquifer system. The Columbia River represents a discharge area for this aquifer

detected in the upper system in the southeastemn portion of the Hanford Site but not for the northern
portion (PNL-8869). Discharge also occurs to the overlying aquifers in areas where

basalt-confined the hydraulic gradient is upward. Discharge to the overlying unconfined aquifer in

aquifer is attributed the vicinity of the Gable Butte/Gable Mountain structural area is believed to occur

toaeswhere through erosional windows in the basalt. A detailed discussion of the impact from
to areasmounding in the unconfined aquifer on the upper basalt-confined aquifer systems is

confining units of available in DOE/RL-2008-01.

basalt have been South of Gable Butte and Gable Mountain, groundwater in the upper basalt-confined

removed by erosion, aquifer system generally flows from west to east across the Hanford Site toward the

are asent or here Columbia River. The north-south trending May Junction Fault, located east of B Pond,
are asent or here acts as a barrier to groundwater flow in the unconfined aquifer and the confined aquifer

wells provided within the Ringold Formation (BHI-O0 184). It also may impede the movement of

a pathway for water in the upper basalt-confined aquifer system by juxtaposing permeable units
opposite impermeable units. As with the Ringold Formation confined aquifer, a flow

migration. divide is interpreted to exist southeast of the 200 East Area and B Pond in the upper
basalt-confined aquifer system, but the exact location of this divide is uncertain
because of a lack of wells in the area.

2.14-4 Hanford Site Groundwater Monitoring - 2008
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Groundwater flow rates within the Rattlesnake Ridge mnterbed have been estimated
between 0.7 and 2.9 rn/yr (PNL- 10817). This flow rate is considerably lower than
most estimates for the overlying unconfined aquifer system. The sediment comprising
the interbed consists mostly of sandstone (with silts and clays) and is less permeable
than the sediments in the unconfined aquifer. Also, the magnitude of the hydraulic
gradient is generally lower than in the unconfined aquifer.

The vertical hydraulic gradient between the upper basalt-confined aquifer system
and the overlying aquifer varies spatially, as shown by comparison of observed heads
(Figure 2.14-5). A downward gradient exists in the western portion of the Hanford
Site, near the B Pond recharge mound, as well as in the regions north and east of the
Columbia River. Near the B Pond, the vertical head gradient between the unconfined
aquifer system and the upper basalt-confined aquifer system has diminished in recent
years, but remains downward. In other areas of the Hanford Site, the hydraulic
gradient is upward from the upper basalt-confinied aquifer system to the overlying
aquifer system. DOE/RL-2008-0 1 provides a detailed discussion of the impact from
mounding in the unconfined aquifer on the upper basalt-confined aquifer systems.

At the 200 East Area, the potentiometric surface (Figure 2.14-4) is similar to the
potentiometric surface for the Ringold Formation confined aquifer (Figure 2.14-2).
The basalt in this area was significantly eroded by late Pleistocene catastrophic
flooding, which facilitates aquifer intercommunication (RHO-BWI-LD-5). In the
200 East Area and to the immediate north, the vertical hydraulic gradient between
the upper basalt-confined aquifer system and the overlying aquifer is upward. It is
likely the upper basalt-confined aquifer system currently discharges to the overlying
aquifer in this region.

Water levels in the upper basalt-confined aquifer system generally declined
over most of the Hanford Site from March 2007 to March 2008, although increases
occurred in some wells. In the 200 East Area and to the immediate north and east
(near B Pond), water-level declines in wells were up to 0. 15 m. Water-level declined
up to 0.20 m in wells near the 200 West Area. The declines are in response to curtailed
effluent disposal activities in the 200 Area and are consistent with water-level declines
in the overlying unconfined aquifer and confined aquifer in the Ringold Formation.
The largest increase was 0.02 m in well 699-32-22B.

2.14.2.2 Groundwater Quality in the Upper Basalt-Confined
Aquifer System

The upper basalt-confined aquifer system is affected by contamination much
less than the overlying unconfined aquifer system. Contamination found in the
upper basalt-confined aquifer system is most likely to occur in areas where the
basalt-confined units have been eroded away or were never deposited and where past
disposal of large amounts of wastewater resulted in downward hydraulic gradients.
In some areas, wells constructed prior to implementation of WAC 173-160 and that
penetrated the upper basalt-confined aquifer system lacked an impermeable seal
between the well casing and the borehole wall. This provided a direct conduit between
the upper unconfined and deeper confined aquifers. When recognized, these wells
either were modified by installing an impermeable seal or were decommissioned
by a method that isolated the aquifer. Because of these factors, intercommunication
between the aquifers permitted groundwater flow from the unconfined aquifer to
the underlying confined aquifer, increasing the potential to spread contamination.

Confined Aquifers 2.14-5
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DOE/RL-2008-0l, Section 2.14.2.3 presents information on the communication
between the upper basalt-confined aquifer system and the overlying aquifers.

Wells completed in the upper basalt-confined aquifer system are routinely
sampled on the Hanford Site. Most of these wells are sampled every 3 years, but a
few are sampled annually. During FY 2008, ten wells were sampled and 190 analyses
performed for chemical and radiological constituents. Many of the samples were

Cyanide, nitrate, analyzed for tritium, iodine-129, and nitrate. These constituents are the most

and technetium-99 widespread in the overlying unconfined aquifer and are some of the most mobile
were levatd inconstituents in groundwater. Detection of tritium, iodine-129, and nitrate provide
were levatd inan early warning for potential contamination in the upper basalt-confined aquifer

one well in the system. Groundwater samples from the upper basalt-confined aquifer system also

200 East/Gable were analyzed for anions (besides nitrate), major cations, cyanide, gross alpha, gross
beta, gamma-emitters, strontium-90, technetium-99, and uranium isotopes. Data for

Mountain region. the potential contaminants of interest are listed in Table 2.14-2. A full data set is
included in the data files accompanying this report.

Low levels of tritium (less than 1000 pCiIL) were measured near the center
of the Hanford Site in FY 2008. Most positive tritium results are located in the
200 East Area/Gable Mountain region, an area of intercommunication with the
overlying contaminated unconfined aquifer. Nearby wells completed in the Ringold
Formation (e.g., 699-43-41E) show elevated but declining trends. An upward
hydraulic gradient exists at this location.

In the north part of the 200 East Area, technetium-99 continued to be elevated
in the upper basalt confined aquifer system in well 299-E33- 12. This well is near
the technetium-99 plume in the overlying unconfined aquifer (Section 2. 10. 1). The
technetium-99 concentration in this well increased from 1,150 pCiIL in FY 2007
to 1,300 pCiIL in FY 2008. This level, which exceeds the drinking water standard
(900 pCi/L), is lower than the 1,850 pCiIL concentration observed prior to the 1990
installation of a seal to shorten the open interval.

Cyanide and nitrate also are elevated in well 299-E33-12 (Figure 2.14-6).
However, these co-contaminants are at levels that do not exceed their respective
drinking water standards. Concentrations of cyanide and nitrate have declined slightly
at this well since the early 1 990s. Cyanide and nitrate are co-contamninants with much
higher concentrations in the unconfined aquifer in the vicinity of well 299-E33-12.

Gamm-emiting Contamination in this well is attributed to migration of contaminated groundwater
Gamm-emiting from the unconfined aquifer moving down the borehole during well construction

isotopes were not when it was open to both the unconfined and confined aquifers (RHO-RE-ST-12P,

detected in the upper An Assessment of Aquifer Intercommunication in the B Pond-Gable Mountain

basalt-confined Pond Area of the Hanford Site).
aquier o theNitrate levels in the upper basalt-confined aquifer system typically range

aquier o thefrom undetected to -43 mg/L across the Hanford Site. Higher levels indicate
Hanford Site. intercommunication with the overlying contaminated unconfined aquifer

(PNL- 10817; RHO-B WI-ST-5; RHO-RE-ST-l 2P). The majority of wells with higher
nitrate in the upper basalt-confined aquifer system occur near Gable Mountain and
the 200 East Area (Table 2.14-2).

Some samples collected from upper basalt-confined aquifer system wells were
analyzed for iodine-129. These wells are located beneath or near the iodine-129
plume contained within the overlying unconfined aquifer. Iodine-129 was not

2.14-6 Hanford Site Groundwater Monitoring - 2008
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detected in the upper basalt-confined aquifer system during FY 2005 through 2008
(Table 2.14-2).

A few samples collected from upper basalt-confined aquifer system wells also were
analyzed for gamma-emitting radionuclides and uranium isotopes. Gamma-emitting
radionuclides were not detected in the upper basalt-confined aquifer system on
the Hanford Site, including the Gable Mountainl200 East Area. Uranium isotopes
were not observed above background levels in this aquifer in the eastern part of the
Hanford Site during FY 2005 through 2008.

As part of the 200-BP-5 Operable Unit remedial investigation, one new well
(299-E33-340) was installed to the north of well 299-E33-12 to provide additional
information on the nature and extent of contamination within the upper basalt-confined
aquifer system. Initial results indicated 20,000 pCi/L of tecbnetium-99 at this well.
Quarterly sampling is planned in FY 2009 to further evaluate the groundwater quality
in this new well and make an initial determination whether the contamination is
related to that associated with well 299-E33-12 or another source.

In summary, cyanide, nitrate, and technetium-99 are elevated in the upper
basalt-confined aquifer system in the north part of the 200 East Area. Migration
of contaminated groundwater via the well bore at well 299-E33- 12 most likely is
responsible for this contamination. Tritium was detected at low levels in three of the
wells sampled in the upper basalt-confined aquifer system. Iodine- 129, strontium-90,
gamma-emitting radionuclides, and uranium isotopes were only detected above the
minimum detection limits at the new well 299-E33-340 in the upper basalt-confined
aquifer system.

Confined Aquifers 2.14-7



Table 2.14-1. Potential Contaminants of Interest in Ringold Formation Confined Aquifer,
FY 2005 through FY 2008.

Spcfc Nitrate Uranium Tritium Barium Iron ManganeseWell Sample Date Conductance (mI) (gL(pI)(gL)(jL)(I)
199-H-15C (ps/cm) -pIL -p/L -pL -pL - - -

19-41C 12/06/2007 206 0.8721 60.7 __ 59.9 C 4 U

a ~~199-H4-1500 11/24/2008 244 ___ ______

Cn399-1-9 01/04/2007 360 0.0177 U 0.0384 U 115 ___ 190 C 69.6<
(D399-1-9 01/18/2008 370 0.0443 DU 0.05 U 112 173 __ 65,.8
B ~399-1-16C 01/24/2006 374 _ _____ 9.16 ___

CL

399-1-160 01/31/2008 367 0.25 U 0.05 U ____65.6 77.6 ___ 50A4
399-1-17C 12/08/2006 381 0.0177 U .-0.00756 U 74.3 ___ 54.2 __ 26.8

0399-1-170 01/17/2008 381 0.0465 BDX 0.05 U 77.5 52.7 __ 17.7
699-43-69 03/12/2008 499 38 1.13 _ 33.7 U
699-43-69 03/14/2008 1,395_39 0.94 _ 25.6 U ___

699-43-69 03/18/2008 490 42 _ 1.05 -35.6 U ___

699-43-69 03/26/2008 486 31 _ 1.48 _ 113 U ___

00699-43-69 04/01/2008 499 30 1.24 _ 9.36 U ____32.1

699-43-69 04/02/2008 449 35 1.08 _ 0 U ___

699-43-69 04/04/2008 498 26 _ 0.6 _ -94.6 U
699-43-69 04/09/2008 415 23 1.12 -85.5 U _______

699-43-69 06/10/2008 515 32.4 D
699-43-69 09/28/2008 506 31.5 D ___

699-S22-E9C 09/28/2007 372 ____ __ 7.36 UL1 ___

699-S22-E9C 02/28/2008 367 0.0443 DU 112 204 C 66.1
699-827-Ego 08/28/2007 376 ___ _____ 6.51 U ___

699-S27-E9C 02/11/2008 381 0.0443 DU 0.05 U 13.1 U 95.1 202 0 95~
699-S29-E160 07/07/2006 387 ___ ___ _ 6.15 _ _ ___

699-S29-EI6C 07/03/2007 366 _ ____ 5.06 U _______

699-S29-E16C 08/19/2008 381 0.1071 DU 0.05 U - 110 -3,290

B = analyte was detected at a concentration less than the contract required detection limit.
Blank Cell = not analyzed in fiscal year 2008.
C = analyte was detected in both the sample and the associated quality control blank, and the sample concentration was less than or equal to 5
times the blank concentration.
o = analyte was identified In an analysis at a secondary dilution factor.
Shaded Cell = value above secondary maximum contaminant level.
U = undetected (value is below the detection limit).
X = additional result specific information is available.



Table 2.14-2. Potential Contaminants of Interest in Upper Basalt-Confined Aquifer, IFY 2005 through FY 2008.

Well Name Date Gross alpha Gross Beta Technetium-99 Tritium Uranium Ceslum-137 Cobalt-iG lodine-129 Strontium-90 Nitrate Cyanide Sondctace
WpillI) (pCi/I) (pCI/I) (pCi/I) (pg/L) (pCI/I) (pCiL) (pCi/I) (pCI/I) (mg/L) (pg/I) (MS/cm)

199-H4-15CP 11/03/2004 1.53 U -3.56 U 1.61 17.265 D 371
199-H4-15CP 12/06/2007 8.21 U -8.1 U 1.43 19.257 D 363

299-E16-1 106/14/2006 0.284 U 9.37 1- -38.2 U 1-0.0269 U 0.018 U 312
299-E33-12 041 18/2006 1,6 1 1___ 1 __ 340
299-E33-12 06/26/2007 1.2 U 840 1,150 _ 134 2.8 2.23 U 3.71 U -0.0856 U 43.250 D 31.6 352
299-E33-12 06/25/2008 1 U 690 1,300 140 U 3.2 _ -3.18 U 4.27 1U 0.0944 U 40.240 D 31.3 351
299-E33-40 07/2612007 2.4 10 6.92 U 6.64 3.94 0.929 U 0.223 U 0.078 B 4 U 265
299-E33-40 12/08/2007 1.94 11.7 - 5.16 U 1-63 U 3.87 -4.58 U 2.48 U -0.309 U 0.044 DU 4 U 267
299-E33-40 03130/2008 2 10 7.48 U -130 U 4.56 6.09 U 17.82 U 0.49 U0.103 BD1 4 U) 272
299-E33-40 06/25/2008 1.9 4.6 -6 U 93 U 5.1 2.92 U 1-2.05 U 0.00933 U 0.319 DUI 4 U 268
299-E33-40 09/16/2008 1.4 14 0.567 U 86 U 5.94 X -1.6 U -1.46 U -0.238 U 0.25 U 4 U) 256
299-E33-50 03/02/2007 2 U) 128 U: 2.52 0.432 U 0.566 U -0.732 U 4 U .281
299-E33-50 03/06/2007 0.6 U 8.63 U 2.62 -7.52 U 1.44 U 0.168 U 4 U1
299-E33-50 03/07/2007 -0.6 U 125.5 U 12.66 1 _ 4.75 U -3.41 U -0.667 U 4 U)
299-E33-50 03/07/2007 -1 U -33 U 2.76 _ -0.988 U 1-1.38 U -0.406 U 4 U1
299-E33-50 06/26/2007 24.1 -64 U 1.91 _ 0.96 U 1.69 U 1.248 4 U 264
299-E33-50 09/09/2007 2.05 15.7 24 _ 19 U 2.04 X -0.262 U 0.444 U 0.0462 U 0.00145 U 1.147 N 4 U 1 268
299-E33-50 02/14/2008 1.78 20.8 26 59 U 1.81 L__-0.0689 U 0.105 U -0.0755 U 0.075 U 1.279 D 4 U 265
299-E33-50 03/2412008 0.935 U 20.1 76 U 2.31 _ 0.51 U 0.777 U 0.0215 U 0.0916 U 1.713 D 4 U 271

299-E33-340 6/26/2008 20,000 - 5270 5.64 0 U 49.6 2.11 _0 U 912 0 548
299-E33-340 6/26/2008 15,400 -810 D ___

299-E33-340 7/2/2008 1700 4270 5.71 0 U 40.5 1.46 U 0 U 695 D 860 DX
299-E33-340 7/2/2008 13,900 4160 _5.66 0 U 45.1 1.43 U 0 U 651 825 DX
299-E33-340 7/2/2008 17,00 708 D
299-E33-340 7/2/2008 13,700 - 726 _

299-E33-340 7/18/2008 9,0 2510 4.58 0 U 38.6 1.08 U1 0 U 419 DY 366 X _____

299-E33-340 7/16/2008 10.100 317 DF
699-13-10C 12/13/2006 1.44 7.64 ______ -31 U _______ 0.018 UN 317

0 699-24-1IP 10/28/2005 0.589 U 5.99 ___ 11.2 U ____0.044 1U 1374
0 699-24-1IP 07/06/2006 1.33 U 8.91 ___ 113 U _______ 0.248 __ ___357

2 " 0
M 699-32-22B 06/28/2006 1.27 U 12.5 ___ -37.83 U ___0.0329 U ______ 0.018 U ____3770

EL 699-32-22B 11/07/2006 0.238 U 11 ______ 5.9 ______ -0.0355 U _______ 0.053 B 383
> 699-42-40C 11/02/2006 2.19 1.5 4,640-- _____ 0.171 UL1 _____ 5.312 DN 340

699-42-E9B 110/12/2005 0.276 U 10.6 ___ 7.15 _ _____ 1.12 U 0.785 U 0.0962 U ____ _ 0.044 U 428 C
699-42-E9B 07/25/2006 0.985 U 13 ___ 4.38 U -0.669 U 0.425 U -0.00338 U __ 0.018 U 425 C

699-42-E9B 07/25/2006 0.0592 U 11.2 _ ___ 8.04 _ ____ 0.253 U -1.4 U 0.0222 U ______ 0.124 ______

699-42-E9B 09/30/2007 0.14 U 1.2 U ____ 8.36 _ ___ 0.299 U -0.482 U 0.0812 1U 1____ 0.022 U 1427

S 699-42-E9B3 09/19/2008 0.004 U 6.9 -10 U 0.882 U -1.82 U -0.121 1U 0 298 BD 401 CD

(b0



_ Table 2.14-2. (cont.)

0 0
Well Name Date Gross alpha Gross Beta Technetlum.99 Tritium Uranium Ceslum-137 Cobalt-4O Iodlne-129 Strontium-90 Nitrate Cyanide Specific(pCIIL) (pCIIL) (pCiIL) (pCi/L) (ljgIL) (pCIIL) (pCI/I) (pCIIL) (pCII) (mg/I) WIg. Conductanc

M 699-42-E98 09/1912008 -0.18 U 10 ______ -110 U _____ 0.239 U 1.31 U -0.102 U 1_ 0.175 BID 0-S 699-49-55B 08/0612007 2.6 96 -3.33 U 1.8 U 4.09 __ 0.615 U 1.67 U ______ 0.691 4 U 274
0 9-95B0/620 .6 79 .3 L 10 U 33 028 U 09 026 U060 B 7a 699-49-55B 0320/2008 2.6 79X_12 10 U 33 028 U 0.6 U -. 5 _____ 060 B 769W-7 0/120 1.35 U 14.3 U 0.423 UI -1.2 U -0.0396 U _____ 1.062 N 2 U 304 (D

(D 9-9-7 3/320 0.295 U -63.8 U ______0.651 U -1.56 U 0.067 U ______ 1.107 2.4 UN 300oG~699-49-57B 04/11/2007 0.907 UI 5.86 -0.683 U -1.27 U 2.22 8 2.48 U -0.339 UI 0.0399_ U ____ _ 1.062 _ 2.4 UN 302
0~69949-578 04/11/2007 - ~ _ _ ----- 

_ _ -- 4 U _ _ _
CL 699-49-57B 03/30/2008 0.781 U 6.24 -0.9 U -6.3 U 2.27 -0.976 U 0.0259 U 0.0317 U ____ _ 1.399 D 4 U 303
S 699-52-558 07/16/2008 ____ 0.001 U 18.9 U 1 1.68 1U 3.18 U 0.083 U ____ _ 33.201 D 4 UX _____

-, 699-52-558 07/16/2008 -0.1 U -21 U 0.96 -2.87 U -2.07 UI -0.57 U __ 32.050 D 19.1 XS 699-52-55B 07/16/2008 - -- 0.001 U
2. 699-52-55B 07/16/2008 - -- -1.7 U

9 699-52-55B 07/21/2008 - -1 __ 0.001 ___-110 U 10.05 U 2.47 U -3.72 U 0.057 U 0.053 U 4 UX
co 699-52-55B 07/21/2008' 0.6 U ___

I 699-52-55B 07/25/2008 0.35 U 15 _ 0.001 UI -12.5 U 2.87 __ 2.64 U 1.93 U -0.62 U 2.691 1_ 4 U _____

699-52-558 07/25/2008 -- 2 U
00 699-52-558 08/01/2008 ____ 0.001 U 20.4 U 6 __ -2.07 U -1.27 U 0.666 U __ 0.717 __ 4 U 365

699-52-558 08/01/2008 1.2 U__
699-S2-34B 03/31/2005 ___ 72.7 U 1-0.0308 U ______ 0.018 ULI __ 604
699-S2-348 01/10/20086___ ___ -74.2 U _____ 0.0139 U ______ 0.044 U 1___ 609
699-82-348 01/30/2007 -94.7 U 1_ -0.016 U ____ _ 0.018 UN 611
699-S2-348 03120/2008 97 U _____-0.0013 U ______ 0.044 DU 618

6F1-SAP 02/01/2005 -0.298 U 362
699-Sl' -0211-85F12P 06/29/2006 -. 1 U 854128 U 0.018 U 360

699-S24-19P 09/28/2007 - - - -17.7 1_ _________ 1.766 306
699-S24-19P 02/28/20081 - 1 - 1 2.050 1D - - 201

B = analyte was detected at a concentration less than the contract required detection limit.
Blank Cell = not analyzed in fiscal year 2008.
D = analyte, identified in an analysis at a secondary dilution factor.
F = result is undergoing further review.
N = spike sample recovery is outside control limits.
U = undetected (value is below the detection limit).
X = additional result specific Information is available.
Y = result is suspect. Review had insufficient data to show result valid or invalid.
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Figure 2.14-1. Hydrostratigraphy of the Hanford Site.
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Figure 2.14-2. Potentiometric Surface Map of Ringold Formation Confined Aquifer (Unit A),
Central Hanford Site, March 2008.
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Figure 2.14-3. Groundwater Monitoring Wells Sampled in Ringold Formation Confined and
Upper Basalt-Confined Aquifers, FY 2005 through 2008.
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Figure 2.14-4. Potentiometric Surface Map of Upper Basalt-Confined Aquifer System, March 2008.
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Figure 2.14-5. Comparison of Observed Heads for Upper Basalt-Confined Aquifer and
Overlying Unconfined Aquifer.
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Figure 2.14-6. Cyanide and Nitrate Concentrations in Well 299-E33-12, Upper Basalt-Confined Aquifer.
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3.0 Vadose Zone
D. G. Horton

Vadose zone monitoring, using leachate and soil-gas sampling, occurred at
three areas on the Hanford Site in fiscal year (FY) 2008. Leachate and soil-gas
monitoring continued at the Environmental Restoration Disposal Facility (ERDF)
and the Solid Waste Landfill. Also, soil-gas monitoring at the carbon tetrachloride
expedited-response-action site continued during FY 2008.

The Tank Farm Vadose Zone Project installed several direct push boreholes in the
C and TY Tank Farms for subsurface characterization of unplanned releases and future
geophysical surveys. The Tank Farm Vadose Zone Project also completed surface
geophysical exploration at Waste Management Areas (WMA) TX-TY and S-SX to
map subsurface contaminant distribution. An interim surface barrier was placed over
tank 24 1 -T- 106 to reduce infiltration through the 1973 leak from that tank. These
monitoring and characterization efforts are summarized in the following sections.

3.1 Leachate Monitoring at the Environmental
Restoration Disposal Facility

R. L. Weiss and T A. Lee

The ERDF facility receives radioactive and mixed waste generated during wasteAprxmtl
management and remediation activities at the Hanford Site. WCH-295, Groundwater prxmtl
and Leachate Monitoring and Sampling at the ERDJ, CY 2007, was published in 398,456 tons
FY 2008 and provides the results of groundwater and leachate monitoring and of remediation
sampling at the ERDF during calendar year 2007. Groundwater results are discussed
in Section 2.9; this section summarizes the vadose zone results and any impacts the waste were placed
vadose zone might have on groundwater. in the ERDE in

The ERDF began operation in July 1996. The location of the ERDF is shown calendar year 200 7.
on Figure 2.9-1. Throughout calendar year 2007, -398,456 t of remediation waste
were disposed at the facility. The facility currently operates six disposal cells. Each
disposal cell was constructed with a double liner system to collect leachate from
natural precipitation and water added as a dust suppressant. The collected leachate
is sent to the Effluent Treatment Facility. The liners deliver the leachate to sumps
beneath the cells where the leachate is sampled. A composite sample of leachate
was collected in June and December 2007 from the sumps associated with the upper
liners of cells 1 through 6. The samples were analyzed for selected metals, anions,
selected organic compounds, total dissolved solids, gross alpha, gross beta, and
selected radionuclides. The analyses provide data for leachate delisting analyses
and to assess whether additional analytes should be added to the routine ERDF
groundwater-monitoring program.

The composite leachate samples contained detectable concentration of common
metals, anions, and mobile radionuclides. Constituents generally increasing in
concentration include gross alpha and uranium. The following is a summary of
analytes discussed in WHC-295.

Bromide, which had been detected in recent years, was not detected in leachate
samples in calendar year 2007.
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" Chromium concentrations began declining in calendar year 2007. The
chromium concentration averaged 29 jig/L in December 2006 and 16.5 gig/L
in December 2007.

" Potassium concentrations were steady at -23,400 jig/L in December 2007.
* Uranium concentrations, which have increased over the past 3 years, reached

a new maximum concentration of 2,130 Ag/L in June 2007.
* Nitrate concentrations remained steady in calendar year 2007, averaging

-360 mg/L.
" Specific conductance remained steady during calendar year 2007.
* Total dissolved solids, which had been increasing throughout 2006, remained

steady during calendar year 2007, averaging -2, 100,000 Aig/L.
" Gross alpha concentrations continued to increase, averaging -2,840 pCiIL

in June 2007.
" Gross beta concentrations, which had been increasing through calendar

year 2006, remained steady in 2007, with a concentration of -875 pCiIL in
December 2007.

Groundwater monitoring data for gross alpha, gross beta, and uranium were
examined to determine whether the leachate from the ERDF has affected groundwater.
Uranium concentrations in groundwater remained steady. Gross alpha concentrations
in groundwater showed a slight long-term decrease and gross beta concentrations
showed an increase in most downgradient wells. Gross alpha and gross beta in
groundwater will be closely monitored in the future but, based on the calendar
year 2007 leachate concentrations, no additional analytes will be recommended for
the groundwater-monitoring program.

3.2 Leachate and Soil-Gas Monitoring at the 600 Area
Central Landfill

Summarized by D. G. Horton

The Solid Waste Landfill is a disposal facility in the center of the Hanford Site
(part of the Central Landfill illustrated on Figure 2. 1 -1). The Solid Waste Landfill
covers an area of -26.7 ha and began operating in 1973 to receive nonhazardous,
nonradioactive sanitary waste generated from Hanford Site operations. The Solid
Waste Landfill stopped receiving waste in 1996 and an interim cover, consisting of
0.6 to 1.2 m of soil, was placed over all trenches. Current monitoring at the Solid
Waste Landfill consists of sampling groundwater, soil-gas, and leachate. Section 2. 11
discusses recent groundwater-monitoring results. This section summarizes leachate
and soil-gas monitoring results. The results are sent annually to Washington State
Department of Ecology (Ecology) with the most recent report covering the period
July 2007 to June 2008 (09-AMCP-00 10).

The Solid Waste Landfill consists of single trenches and double trenches. One
of the double trenches overlies a lined basin lysimeter designed to collect leachate
generated by infiltration through the overlying refuse. This lysimeter covers an area
of -88 in2 . A discharge pipe continuously drains leachate by gravity flow from the
basin to a nearby collection pump. However, leachate collected from this lysimeter
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may not be representative of leachate drainage throughout the entire landfill area.

Since all other trenches are unlined, the lysimeter only collects leachate from one
of the double trenches and is located under one of the newer trenches built after
implementation of regulations restricting land disposal practices. The lysimeter,
however, provides some indication of the rate of infiltration and some of the potential
contaminants released to the vadose zone beneath the site.

Leachate is collected from the basin lysimeter every 10 to 14 days. Figure 3.0-1 Leachate is collected
shows the rate of leachate generated over the past 10 years. Between 1999 and 2003,
the generation rate was consistently between 4 and 8 L/day. However, during the from the Solid Waste
July 2003 through June 2004 and July 2004 through June 2005 reporting periods, the Landfill every 10 to
average generation rates increased significantly to -19 L/day. This increase mainly 14 days and tested
was attributed to above average rainfall recorded at the Hanford Site.

For the reporting period July 2007 through June 2008, -2,500 L of leachate quarterly.
was generated, for a daily average of 6.8 L. This was an -2 1 % decrease in leachate
generation from the previous year, when the daily average was -8.7 L/day. The
decrease is attributed mainly to below normal precipitation recorded at the Hanford
Site during October and December 2007. (The average yearly precipitation at the
Hanford Meteorology Station is 17.3 cm for the period 1947 to 2004 [PNNL- 15160,
Hanford Site Climatological Summary 2004 with Historical Data].) The Hanford
Meteorological Station recorded 0.53 cm of precipitation in October and 1.35 cm.
in December 2007.

Leachate is sampled and tested quarterly for indicator parameters listed in
WAG 173-304-490 and annually for site-specific constituents, which cover a range
of metals and organics. Concentrations measured during July 2007 to June 2008
are similar to previous concentrations and did not identify any areas of concern.
Some of the indicator parameters and some organic constituents and metals in the
leachate continued to exceed WAG 173-200 groundwater quality criteria and/or
WAG 246-290-3 10 drinking water standards. Section 2.11.3.7 discusses groundwater
at the Solid Waste Landfill. Table 3.0-1 shows analytical results for key constituents
in Solid Waste Landfill leachate.

Soil-gas at the Solid Waste Landfill is monitored to demonstrate that the air
quality performance standards are met. The soil-gas monitoring uses eight shallow
monitoring stations located around the perimeter of the landfill. Each station consists
of two soil-gas probes at depths of -2.75 and 4.6 m. Soil-gas is monitored quarterly
to determine concentrations of carbon dioxide, methane, and several key volatile
organic compounds. During the reporting period between July 2007 and June 2008,
concentrations were consistent with concentrations for soil-gas monitoring during
previous years. Carbon dioxide concentrations were consistent with previous data.
Carbon dioxide concentrations are lower when atmospheric pressure is rising and
higher when atmospheric pressure is low. Methane concentrations were either low
or not detected. The volatile organic constituents were at or below the detection
limits.
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3.3 Carbon Tetrachloride Monitoring and Remediation

V J. Rohay

Soil-vapor extraction is being used to remove carbon tetrachloride from the
vadose zone in the 200 West Area. The U.S. Environmental Protection Agency and
Ecology authorized the U.S. Department of Energy to initiate this remediation in
1992 as a Comprehensive Environmental Response, Compensation, andLiability Act
of 1980 (CERCLA) expedited response action. This section summarizes FY 2008
activities associated with the carbon tetrachloride removal. A report containing
detailed results of FY 2008 activities will be published in FY 2009. Previous reports
document historic monitoring results (e.g., BHI-00720; WMIP-1 7869; WVRIP-2 1327;
WMP-26178; WMP-30426; SGW-33746; DOE/RL-2008-0l, Section 3.3).
SGW-371 11, Performance Evaluation Reportfor Soil Vapor Extraction Operations at
the 200-P W-1 Operable Unit Carbon Tetrachloride Site, Fiscal Year 2007, describes
the soil-vapor extraction system and the well fields. Figure 3.0-2 shows locations of
soil-vapor extraction wells. Well 299-W 18-253 was completed at the 216-Z-IA Tile
Field in FY 2008 for use with the extraction system.

The 14.2 m3/min soil-vapor extraction system was operated at the 216-Z-lIAWelI
Field from April 1 through June 23, 2008. The soil-vapor extraction system was
operated at the 21 6-Z-9 Well Field from July 1 through October 6, 2008. The system
was maintained in standby mode from September 29, 2007 through March 31, 2008.
The 28.3 and 42.5 m3/min soil-vapor extraction systems did not operate and were not
maintained during FY 2008. Temporarily suspending soil-vapor extraction operations
at each well field allows the carbon tetrachloride concentrations to recharge and be
more economically extracted when operations resume. Section 3.3.1 discusses the
results of the FY 2008 soil-vapor extraction in more detail.

To track the effectiveness of the remediation effort, soil-vapor concentrations of
carbon tetrachloride were monitored at the inlet to the soil-vapor extraction system
and at individual on-line extraction wells during the 6-month operating period. To
assess the impact of the soil-vapor extraction system on subsurface concentrations,
soil-vapor concentrations of carbon tetrachloride were monitored at off-line wells
and probes during the entire fiscal year (Section 3.3.2). Remediation efforts during
FY 2008 also included passive soil-vapor extraction (Section 3.3.3).

3.3.1 Soil-Vapor Extraction
During FY 2008, soil-vapor extraction began April 1, 2008 at the 216-Z-lIA Well

Soil-vapor extraction Field. On-line wells were selected within the perimeter of the 21 6-Z- IlA Tile Field.
is rmovig cabon Extraction wells open near the less-permeable Cold Creek unit, where the highest
is rmovig cabon carbon tetrachloride concentrations have been detected consistently in the past,

tetrachioride from were selected to optimize mass removal of contaminant. Initial carbon tetrachloride

the vadose zone in concentrations measured at the soil-vapor extraction inlet during the first week of
operation were approximately 16 ppmv (maximum concentration was 18 ppmv)

the 200 WestArea. (Figure 3.0-3). These concentrations are comparable to the initial concentrations
(approximately 16 ppmv) measured during the second week of operations when the
soil-vapor extraction system last operated at this site in FY 2007 (measurements
during the first week of operations in 2007 were not representative).

During FY 2008, soil-vapor extraction began July 1, 2008 at the 2 16-Z-9 Well
Field. Initial extraction was from wells close to the 21 6-Z-9 Trench. As extraction
continued, additional wells near the trench and farther away from the trench were
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brought online. Extraction wells open near the less-permeable Cold Creek unit, which
consistently has the highest carbon tetrachloride concentrations, were selected to
optimize mass removal of contaminant. Extraction wells open near the groundwater
also were selected. Carbon tetrachloride concentrations measured at the soil-vapor
extraction inlet during the first week of operation were approximately 24 ppmv
(maximum concentration was 25 ppmv) (Figure 3.0-3). These concentrations are
slightly lower than the initial concentrations (approximately 36 ppmv) measured
during the first week of operations when the soil-vapor extraction system last operated
at this site in FY 2007 (excluding the concentration of 94 ppmv measured on the
first day of operations in FY 2007). Three narrow-diameter wells (C4937, C4938,
and C5340) were installed using a direct-push technology on the south side of the
21 6-Z-9 Trench for the 200-PW- 1 Operable Unit remedial investigation. These
wells were used for soil-vapor extraction in FY 2007. From September 29 through
October 6, 2008, soil-vapor extraction and pressure monitoring was conducted at
these wells to evaluate the zone of influence achieved by extraction through these
narrow diameter wells.

As of September 2008, -79,400 kg of carbon tetrachloride had been removed fromAprxmtl
the vadose zone since extraction operations started in 1991 (Table 3.0-2). The massAprxmtl
of carbon tetrachloride removed was 216 kg in FY 2008. The performance evaluation 79,400 kg of carbon
report (SGW-371 111) provides the amount of carbon tetrachloride removed per year tetrachloride have
between 1991 and 2007.

3.3.2 Monitoring at Off-Line Wells and Probes be eoefo

During FY 2008, soil-vapor concentrations of carbon tetrachloride were monitored the vadose zone since
near the ground surface, near the Cold Creek unit (-40 m below ground surface [bgsj), extraction operations
and near groundwater (--66 m bgs). Soil-vapor concentrations were monitored near started in 1991.
the ground surface and groundwater to evaluate if nonoperation of the soil-vapor
extraction system negatively affects the atmosphere or groundwater. The maximum
concentration detected near the ground surface (between 2 and 10 m bgs) was 7 ppmv.
Near the groundwater (between 53 and 66 m bgs), the maximum concentration was
17 ppmv.

Soil-vapor concentrations also were monitored above and within the Cold Creek
unit to provide an indication of concentrations that could be expected during restart
of the soil-vapor extraction system. The maximum concentration detected near the
Cold Creek unit (between 25 and 44 m bgs) was 244 ppmv in soil-vapor probe CPT-28 The temporary
(27 m bgs), -90 m south of the 21 6-Z-9 Trench. This location may be beyond thesupnino
zone of influence of the soil-vapor extraction system. Within the 21 6-Z-9 Well Field,supnino
the maximum carbon tetrachloride concentration detected near the Cold Creek unit soil-vapor extraction
was 22 ppmv at soil-vapor probe CPT-24 (36 m bgs). Approximately 200 m north of in FY2008 appears
the 21 6-Z-9 Trench, the maximum carbon tetrachloride concentration detected was to have caused
45 ppmv at soil-vapor probe CPT-9A (15 m bgs). mnmltasoto

At the 2 16-Z- lA Well Field, the maximum carbon tetrachloride concentration mnmltasoto
detected near the Cold Creek unit was 223 ppmv at well 299-W 18-165 (33 m bgs). carbon tetrachloride

The maximum carbon tetrachloride concentrations detected in the vadose zone through the soil to
overlying the Cold Creek unit (between 11I and 23 m bgs) were 598 ppmv at well the atmosphere and
C4938 and 562 ppmv at well C4937 (both 20 m bgs) near the 216-Z-9 Trench.apertohvhd

The temporary suspension of soil-vapor extraction in FY 2008 appears to have apertohvhd
caused minimal detectable vertical transport of carbon tetrachloride through the no negative impact on
soil surface to the atmosphere. Data collected during suspension of soil-vapor groundwater quality.
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extraction show carbon tetrachloride concentrations did not increase significantly
at the near-surface monitoring probes. Carbon tetrachloride concentrations did
not increase significantly near the water table during that time, which indicates
suspending operations of the soil-vapor extraction system did not negatively impact
groundwater quality.

3.3.3 Passive Soil-Vapor Extraction
Passive soil-vapor extraction is a remediation technology that uses naturally

induced pressure gradients between the subsurface and the ground surface to drive
soil-vapor to the surface. In general, falling atmospheric pressure causes subsurface
vapor to move to dhe atmosphere through wells, whereas rising atmospheric pressure
causes atmospheric air to move into the subsurface. Passive soil-vapor extraction
systems are designed to use this phenomenon to remove carbon tetrachloride from
the vadose zone.

Passive soil-vapor extraction systems were installed at the end of FY 1999 at
eight wells open near the vadose-groundwater interface at the 21 6-Z- IA/2 1 6-Z- 12/
21 6-Z- 18 Well Field. The passive systems have check valves that only allow soil-vapor
flow out of the borehole (i.e., one-way movement), and canisters holding granular
activated carbon that adsorbs carbon tetrachloride upstream of the check valves
before the soil-vapor is vented to the atmosphere. The check valve prohibits flow
of atmospheric air into the borehole during a reverse barometric pressure gradient,
which tends to dilute and spread carbon tetrachloride vapors in the subsurface.

The wells are sampled periodically upstream of the granular activated carbon
canisters when atmospheric pressure is falling and the wells are venting. During
FY 2008, the maximum carbon tetrachloride concentrations ranged from 14 to 55 ppmv
at the four wells (299-W 18-6, 299-W 18-7, 299-W 18-246, and 299-W 18-252) in the
vicinity of the 21 6-Z- 1A Tile Field. The maximum carbon tetrachloride concentrations
ranged from 4 to 20 ppmv at the four wells (299-WlI 8-10, 299-W 18-11, 299-W 18-12,
and 299-W 18-247) in the vicinity of the 21 6-Z- 18 Crib.

3.4 Tank Farm Vadose Zone Activities

D. A. Myers and D.L. Parker

The Vadose Zone Integration Program is responsible for implementing the Tank
Farm Resource Conservation and Recovery Act of 1976 Corrective Action Program
through field characterization, laboratory analyses, technical analyzes, risk assessment
for past tank leaks, and installation of interim measures to reduce the threat from
contaminants until permanent solutions can be found. In FY 2008, several direct
push boreholes were installed for soil sampling and geophysical logging in the C and
TY Tank Farms (Section 3.4. 1). Surface geophysical exploration at WMvA TX-TY was
completed and a well-to-well geophysical survey of the SX Tank Farm was conducted
(Section 3.4.2). Section 3.4.3 describes the Interim Surface Barrier completed over a
portion of the 24 1 -T Tank Farm to reduce the infiltration of precipitation through the
remnants of the 1973 release from tank 241-T-106. Section 3.4.4 briefly describes
geophysical logging.

3.4.1 Direct Push Boreholes and Sampling
The hydraulic hammer unit was deployed in two tank farms during FY 2008 to

evaluate subsurface contamination in the vadose zone. Nine pushes were made in
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the C Tank Farm to investigate past unplanned release sites associated with diversion
boxes and pipelines in and adjacent to that farm. The hydraulic hammer unit was
deployed at eight sites in the TY Tank Farm to assess the extent of contamination
in support of a proposed interim barrier. The sites were identified from previous
investigations of subsurface resistivity (RPP-RPT-38320, Surface Geophysical
Exploration of the TX and 7Y Tank Farms at the Hanford Site), and from historical
records of tank leaks (RPP- 15 808, Subsurface Conditions Description of the U Waste
Management Areas). Table 3.0-3 provides the locations where direct push was used
in the single-shell tank farms. The table also shows the purpose of the probe holes
and the number of electrodes installed in each hole.

A multi-level sampler, developed for investigation of the Plutonium Finishing
Plant trenches, was used at all sites to collect samples of potentially contaminated
sediments for laboratory analysis. In addition, the hydraulic hammer unit was used
to place deeply buried electrodes at 10 of the investigated sites. These electrodes will
be used during a future deployment of Surface Geophysical Exploration in the tank
farms. The analytical results will be used to support placement of a proposed interim
barrier over all or part of the TY Tank Farm and the Phase 2 (tank farm closure)
investigation of the C Tank Farm.

3.4.2 Surface Geophysical Exploration
Surface geophysical exploration (a combination of surface deployed geophysical

techniques) was applied in W;MA TX-TY (RPP-RPT-3 8320) during FY 2008. Also,
surface geophysical exploration was conducted to support a proposed interim barrier
in the SX Tank Farm using dry wells and adjacent groundwater monitoring wells. The
primary tool applied through surface geophysical exploration is pole-pole electrical
resistivity; other tools include electro-magnetic induction, magnetic gradiometry, and
ground-penetrating radar. These latter tools are used to help define the presence and
distribution of buried infrastructure, so that those features may be taken into account
during the analysis of resistivity data. The depth to which the resistivity measurements
interrogate the subsurface is determined by the distance between electrode pairs (the
further apart, the deeper the interrogation). Because resistivity is an indirect measure
of several subsurface phenomena (e.g., moisture distribution, saline contaminants, and
soil texture), the more separated the electrode pairs, the lower the resolution of the
analysis. The resistivity data are mathematically analyzed through a process known as
inversion to provide a best estimate of the distribution of resistivity anomalies. Surface
geophysical exploration provides a means of extrapolating direct measurements taken
by sampling, logging, or other means to provide a cost-effective overview of large
areas that may have been impacted by a variety of waste management practices. It is
recognized that there are inherent difficulties with surface geophysical exploration
in infrastructure-rich environments, such as tank farms. The FY 2009 work will be
directed to address these difficulties by continuing to deploy buried electrodes.

In WMA TX-TY (RPP-RPT-38320), the surface geophysical exploration analytical
results will assist the design of an interim surface barrier, including definition of
areas that will be confirmed using direct push sampling. Figure 3.0-4 provides an
isometric, composite view of the WMA. The figure shows areas of high conductance
(low resistivity) in the vadose zone. These areas likely correspond to areas of high
concentrations of nitrate and associated contaminants.

In WMIA S-SX (RLPP-RPT-3 8322, Surface Geophysical Exploration of the S and
SX~ank Farms at the Hanford Site) , a well-to-well resistivity survey was completed
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to aid in the design of a proposed interim surface barrier over appropriate portions
of the 241-SX Tank Farm. Figure 3.0-5 shows identified resistivity anomalies in the
241 -SX Tank Farm. Because of the length of the electrodes, well-to-well surveys
are not interpreted as 3-dimensional plumes. The figure shows a resistivity anomaly
that generally corresponds to known tank leak locations.

3.4.3 Interim Barrier
In 1973, tank 241-T-106 leaked -435,000 L of waste into the surrounding soil

(RPP-23 752, Field Investigation Report for Waste Management Areas Tand TX-TY.
Contamination from this leak is present in the vadose zone beneath the T Tank Farm.
The T Tank Farm Interim Surface Barrier was installed to decrease infiltration of
water into the area of contamination (decrease the potential for further contaminant
migration) and to serve as a barrier demonstration project (Figure 3.0-6). Construction
of the T Tank Farm Interim Surface Barrier was completed in March 2008. The barrier
is about 6,575 ml and consists of about 0.6 to 0.9 m of engineered fill covered by a
geotextile and a spray applied polyurea/polyurethane (RPP-ENV-33430, RPPNEPA
Screening Form and Categorical Exclusion for the 241-T-106 Interim Infiltration
Barrier).

The effectiveness of the T Tank Farm Interim Surface Barrier to reduce vadose
zone moisture is being assessed through a barrier-monitoring program (PNNL-16538,
T Tank Farm Interim Surface Barrier Demonstfration - Vadose Zone Monitoring).
A solar-powered and remotely controlled system was installed to monitor soil-water
conditions continuously at four locations beneath the barrier and outside the barrier
footprint, as well as site meteorological conditions. Each location has a capacitance
probe with multiple sensors, multiple heat-dissipation units, and a neutron probe
access tube. The principal variables monitored are soil-water content and soil-water
pressure. Soil temperature, precipitation, and air temperature also are measured.

PNNL- 173 06, T Tank Farm Interim Surface Barrier Demonstration- Vadose
Zone Monitoring FYO7Report, reports prebarrier data. A future FY 2008 monitoring
report will provide post-barrier data.

3.4.4 Geophysical Logging
Geophysical logging of selected dry wells in the T Tank Farm was conducted

to support the assessment of the interim surface barrier placed over the site of the
1973 release from tank 241 -T- 106. Interpreted results of those logs have not yet
been received.
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Table 3.0-1. Analytical Results for Key Constituents in Leachate at the Solid Waste Landfill.

Paaetr Results by Quarter -- __________

Parmeer j3rd 2007 1 4th 2007 1 1st 2008 2,d b GQCC MC

Indicator Parameters

Ammonia as N (mg/L) 1.23 1 0.338 * 0.373 NT NA NA

Chemical Oxygen Demand (mg/L) 214 200 230 NT NA NA

Specific Conductivity (pS/cm) 2,050 1,840 2,000 NT NA 700

Dissolved Iron (pg/L) 119 364 7910 -NT- 300 300

Dissolved Manganese (pgIL) 1,480 1,510 1,710 NT 50 50

Dissolved Zinc (pgIL) 381 <8.0 <4.0 NT 5,000 5,000

pH 6.83 6.76 7.23 NT 6.5 -8.5 NA

Total Organic Carbon (mg/L) 72.6 61.9 1 3.21 NT j NA NA

___________________________Site-Specific Parameters ______ _____

Total Dissolved Solids (mgIL) NT NT 1,440 NT 500 500,

Total Organic Halides (pg/L) NT NT 671 NT NA NA

Arsenic (pg/L) NT 17.5 65.3 NT 0.05 10

Barium (pg/L) NT 463 492 NT 1,000 2,000

Cadmium (pgIL) NT <1.0 <4.0 NT 10 5

Chloride (mgIL) 203 200 196 NT250 25

Copper (pgIL) NT 1.72 <4.0 NT 1,000 NA

Fluoride (mgIL) <1.21 <0.606 0.18 NT 4 4

Nickel (pgIL) NT 109 106 NT NA 100

Selenium (pgIL) NT 11.6 3.43 NT 10 50

Sulfate (mgIL) <14.1 7.07 7.12 NT 250 25

1,1-Dichloroethane (pgIL) NT N<10NT 1 NA

1,1,1-Trichioroethane (pgIL) NT NT <1.0 NT 200 200

I ,4-Dioxane (pg/L) NT NT 26 j NT 7 NA

1 ,4-Dichlorobenzene (pg/L) NT NT 12 NT 4 NA

Carbon Tetrachloride (jjglL) NT NT <1.0 NT 0.3 5
Chloroform (pg/L) NT NT <1.0 NT j 7 NA

Methylene Chloride (pg/L) NT NT <1.0 NT 5 NA
Tetrchlroetene(pgL) N NT<1.0NT A4-

Trciloroethene (pg/L) NT NT <1.0 NT NA NA

aUnits as provided in analytical results report.
bLeachate was not tested for indicator parameters during the second quarter of calendar year 2008 because of an scheduling

oversight.
c Groundwater Quality Criteria from WAC 173-200, "Water Quality Standards for Ground Waters of the State of Washington."
dMaximum Contaminant Levels from WAC 246-290, "Public Water Supplies."
. Required only when specific conductivity exceeds 700 pS/cm.

NT = not tested.
NA = not applicable.
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Table 3.0-2. Carbon Tetrachloride Inventory Removed by Vapor Extraction
from Primary Disposal Sites.

Well Field Mass Removed Using Soil-Vapor Extraction, Mass Removed Using Soil-Vapor
______________ April 2008 to September 2008 (kg) Extraction, 1991 to September 2008 (kg)

21--A105* 24,772-
21 6-Z-1 8
216-Z-9 ill 54,608

Total 216 79,380
Reported as a combined value for 216-Z-1A and 216-Z-18 Well Fields because they overlap.

Table 3.0-3. Locations of Direct Push Holes in the C and TY Tank Farms In
Fiscal Year 2008.

Welln (mD I , in (m) Elevation Purpose Electrode Installation
Northin Im atn m (m amsl) I I Depth (m bgs)

Direct Push Probe Holes at the 241 -CR-1 51 Diversion Box in the C Tank Farm

06391 136474.3 575115.2 203.51 Logging No electrode

C6393 136465.8 575119.7 203.722 Logging No electrode

06394 136464.8 575120 203.672 Sampling No electrode

06395 136469.7 575110.6 203.651 Logging 15 & 44

C6397 136482.4 575125.4 203.072 Logging No electrode

06399 136478 575130.1 203.028 Logging 15 & 65
C6401 136470 575134.8 203.131 Logging No electrode

C6403 136480.7 575142.7 202.694 Logging No electrode

06405 136487.8 575117.7 1203.113 Logging No electrode
Direct Push Probe Holes In the TY Tank Farm

C6913 136413.7 566792.4 205.351 Logging 15 & 28

06915 136403.7 566786.3 205.373 Logging 15 & 29

06917 136377.7 566795.7 205.418 Logging 15 & 23

06919 136364.1 566774.3 205.37 Logging 15 & 29

C6921 136363.8 566732.1 205.056 Logging 14 & 28

06923 136389.2 566718.3 204.835 Logging 15 & 28

C6925 136432.7 566747 205.086 Logging 15 & 28

06927 136431.7 566765.1 205.233 Logging 15 & 30
amsl = above mean sea level.
bgs = below ground surface.
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40- Figure 3.0-1. Leachate Collection Volumes at the Solid Waste Landfill.
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Figure 3.0-2. Locations of Carbon Tetrachloride Soil-Vapor-Extraction Wells at
21 6-Z-1 A/21 6-Z-l 2/21 6-Z-1 8 and 21 6-Z-9 Well Fields.
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Figure 3.0-3. Time Series Concentrations and Mass of Carbon Tetrachloride in Soil Vapor
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Figure 3.0-4. Isometric Plot of Resistivity Anomalies, WMA TX-TY and Vicinity.

J* Underground Storage Tank Underground Storage Tank CIV~ omm
(Assumed To Have Leaked)CorScl om )

STank Farm Fence EM-MAG Anomaly 0-60
<ZP3D Inversion Model Domain Overhead Infrastructure 60-80

"- Undergound Infrastructure EJWaste Sites

RPP-RPT-38320, Surface Geophysical Explorat ion of the TX and TY Tank Farms at the Hanford Site.

Figure 3.0-5. Map of Resistivity Anomalies, 241 -SX Tank Farm.
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Figure 3.0-6. Aerial Photo of the Interim Surface Barrier, 241-T Tank Farm.
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. 4.0 Well Installation, Maintenance,
and Decommissioning

G. G. Kelty and B. J. Howard

This chapter describes new well and aquifer tube installation, maintenance, and
decommissioning activities conducted on the Hanford Site during fiscal year (FY)
2008. This chapter also summarizes FY 2008 characterization borehole installations
(sites where casing was removed and decommissioned after drilling).

Approximately 9,695 unique well identification numbers have been assigned at Each year the
the Hanford Site. All wells, characterization boreholes, aquifer tubes, soil tubes,
piezometers, and other subsurface excavations are required to receive a unique Groundwater
Hanford well identification number. All wells also are required to have a state well Remediation Project
identification number that is tracked by the Washington Department of Ecology
(Ecology). Figure 4.0-1 presents the categorization of unique well identification reviews the need

numbers from the Hanford Well Information System (HWIS) database and their for new monitoring
approximate geographic designation. Figure 4.0-2 identifies the geographic wells. In FY2008,
designations for the Hanford Site. 13nwwlswr

During FY 2008, a total of 3,384 unique well identification numbers were
documented as in use (this number includes 2,428 wells, 120 piezometers within installed.
host wells, 493 aquifer tubes, and 343 soil tubes). Section 4.1 discusses new well
installation and provides information on the 113 wells and 139 aquifer tubes installed
during FY 2008. Section 4.2 describes well maintenance completed for 275 wells in
FY 2008. Section 4.3 describes wells decommissioned during FY 2008. A total of
103 wells were physically decommissioned and a total of 221 temporary boreholes
were administratively decommissioned by records management.

4.1 Well Installation
The Soil and Groundwater Remediation Project, working with the U.S. Department

of Energy (DOE) and appropriate regulators, defines the need for new wells at the
Hanford Site. Each year, the groundwater project identifies new wells to meet the
requirements of the Resource Conservation and Recovery Act of 1976 (RCRA)
detection and assessment groundwater monitoring requirements; characterization,
remediation and monitoring for the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980 (CERCLA); and long-term monitoring of
regional groundwater plumes under DOE Orders based on the Atomic Energy Act
of 1954 (AEA). These efforts include ongoing RCRA assessment of groundwater
contamination, replacement of monitoring wells that go dry because of the declining
regional water table, replacement of wells that need to be decommissioned,
improvement of spatial coverage for the detection monitoring networks or for plume
monitoring, and characterization of subsurface contamination.LBased on groundwater monitoring requirements, DOE, EPA, and Ecology agree on new

wells needed and prioritize the requirements of RCRA, CERCLA, and AEA. During
FY2008, 113 new wells were installed on the Hanford Site.
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New RCRA, CERCLA, and AEA well proposals are reviewed, prioritized, and
approved annually as required by the Tni-Party Agreement (Ecology et al., 1989)
Milestone M-24. All new wells are resource protection wells and are constructed or
decommissioned in accordance with the provisions of WAC 173-160. Well needs
are integrated and documented through development of the Soil & Groundwater
Remediation Project budget discussion with regulators, and monitoring needs. Ecology,
the U.S. Environmental Protection Agency (EPA), and the DOE annually negotiate an
integrated well drilling list that coordinates and prioritizes the requirements of RCRA,
CERCLA, and AEA under Tni-Party Agreement Milestone M-24-57.

During FY 2008, a total of 113 new wells were installed at the Hanford Site
(Table 4.0-1). These wells were constructed to support activities funded under either
Tni-Party Agreement Milestone M-24 or other project-specific activities. Descriptions of
the individual projects pertaining to the 113 new wells are provided in their respective
operable unit sections. The approximate locations of the new wells are shown on
Figure 4.0-3. Detailed maps presenting the location of new wells are shown in the
corresponding operable unit sections of this report.

The following provides information for the 113 wells installed in FY 2008 to
support the Tri-Party Agreement Milestone M-24.

* Nineteen wells were installed to define hexavalent chromium contamination in
the 100-HR-3 Operable Unit. Fifteen wells were installed at the horn (between
1 00-D and 1 00-H Areas), and four wells were installed in the 1 00-D Area.

" Twenty-seven wells were installed to support pumnp-and-treat activities
in the 1 0O-KR-4 Operable Unit; 23 wells to support the expansion of the
1 00-KR-4 Pump-And-Treat System (six of which were installed in the
I 00-NR-2 Operable Unit) and 4 wells to support characterization activities at
the KW Reactor.

" Six wells were installed to support the expansion of the Permeable Reactive
Barrier at the 1 00-NR-2 Operable Unit.

" Nine wells were installed in the 200-BP-5 Operable Unit; eight wells to obtain
supplemental data to support the remedial investigation/feasibility study process
and one well to support implementation of the Liquid Effluent Retention Facility
Groundwater Evaluation Plan.

" One well was installed in the 200-PO- 1 Operable Unit near the SST Tank Farm
to support RCRA groundwater monitoring.

" Eight wells were installed in the 200-UP- I Operable Unit; two wells to support
monitoring associated with the Environmental Restoration Disposal Facility and
six wells to support supplemental data acquisition for the remedial investigation/
feasibility study process.

" Three wells were installed in the 200-ZP-1I Operable Unit to obtain supplemental
data to support the remedial investigation/feasibility study process. In addition,
one well was completed in the overlying 200-PW- 1 Operable Unit to function
as a soil-vapor extraction/monitoring well.

" Thirty-eight wells were installed in the 300-FF-5 Operable Unit; 35 wells to
support the Integrated Field-Scale Subsurface Research Challenge Project and
three monitoring wells to support the operable unit.

* One well was installed in the 100-FR-3 Operable Unit to support groundwater
characterization activities.
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Water well reports for all newly constructed wells, as required in WAC 173-160,
are submitted to Ecology and added to the Ecology well log database. Detailed
information about the wells, including the geologic and geophysical descriptions,
a listing of characterization activities (i.e., sediment and groundwater sampling,
aquifer testing, geophysical logging), and construction records for the new wells
are electronically stored in the Integrated Data Management System database.
Selected drilling and well construction information (e.g., drill depth, screen interval)
also are entered into the HWIS database, which is contained within the Hanford
Environmental Information System (HEIS) database.

During FY 2008, 13 9 new aquifer tubes were installed along the Columbia River.Onhude
These aquifer tubes were installed to supplement and expand the existing aquiferOnhnde
tube-monitoring network at the various operable units within the River Corridor. thirty-nine new
The aquifer tubes are not included in the total count of 113 wells installed, but are aquifer tubes were
tracked in the HWIS database. The new monitoring points are similar to aquifer isaldi h
tubes constructed elsewhere along the River Corridor, consisting of one or more isaldi h
tubes monitoring different depths within the aquifer. The aquifer tubes installed River Corridor.
in FY 2008 ranged in depth from 1.5 to 34 ft below ground surface. Figure 4.0-3
presents the location of the aquifer tubes installed in FY 2008. Table 4.0-2 presents
a summary of the aquifer tubes installed.

During FY 2008, 386 temporary characterization boreholes were installed
around the Hanford Site to support various projects. Characterization borings are
the same as an environmental investigation well (WAC 173-160-410) and are
a subclass of resource protection wells. The temporary boreholes are installed
for subsurface characterization of radiological constituents, volatile organics
(e.g., carbon tetrachloride), or hydrogeologic property determination (e.g., moisture,
grain size distribution). While typically installed to characterize the vadose zone,
borings can be drilled to groundwater to obtain a one-time sample and then be
decommissioned. Table 4.0-3 provides a summary of the number and general location
of these temporary boreholes. The drilling and decommissioning of these temporary
characterization boreholes are not included either in the count of new wells or in the
decommissioning statistics (physical or administrative). All temporary boreholes are
planned to be decommissioned after completion of data acquisition.

4.2 Well Maintenance Wl aneac

During FY 2008, nonroutine maintenance was completed on 275 wells (403 total activities include
maintenance events). A summary of nonroutine maintenance activities by regulatorycaigrprs
program is presented in Table 4.0-4. Nonroutine maintenance tasks, which includecaigrprs
both surface and subsurface aspects, are varied and depend on the specific problem repairing and
encountered at a well. Several wells required multiple visits to correct new and replacing sampling
reoccurring programs. Surface tasks include conducting field inspections, well
labeling, maintenance and replacement of locking well caps, casing repairs, diagnosis PUMPS, PUMP
and repair of surface electrical wiring, and pump-discharge fitting. Subsurface tasks and equipment
typically include repairing and replacing sampling pumps, performing camera retrieval, and tubing
surveys, pump and equipment retrieval, and tubing replacement. rpaeet

In the past, the distinction between routine and nonroutine maintenance activities rpaeet
was based on a set group of activities and a five-year cleaning cycle. Currently, any
well requiring maintenance to preserve sampling efficiency is repaired under the
nonroutine maintenance program. This means that if a project scientist determines
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that a well is losing sampling efficiency, those tasks typically conducted under routine
maintenance (i.e., surge block swabbing, screen brushing, well development) can
be conducted under the nonroutine tasks. Therefore, while not following a five-year
maintenance schedule, wells are still being maintained as needed to meet specific
project and schedule requirements.

4.3 Well Decommissioning
A well becomes a candidate for decommissioning under one of the following

conditions.
" The well use has been permanently discontinued (i.e., it has gone dry).
* The well condition is so poor that its continued use is impractical.
" The well is in the path of intended remediation, excavation, and construction

activities.
" The well poses an environmental, safety, or public health hazard (e.g., casing

corrosion).

At this time, decommissioning is generally driven by the long-range environmental
restoration schedule (DOE/RL-96- 105, Richland Environmental Restoration Project
Baseline), available finding, and provisions of WAG 173-160. In addition, the list
of candidate wells for decommissioning includes wells identified in HWIS that have
no further use. However, all candidate wells must be reviewed and approved for
decommissioning by the contractors, DOE, Ecology, EPA, and other potential well
users (e.g., Pacific Northwest National Laboratory) prior to actual decommissioning.

During review of candidate wells for decommissioning, a records review is
conducted to clearly identify the wells location and its attributes by performing two
steps:

" A thorough review of the entries for these candidate wells in the HEIS and
HWIS databases

" A review of records from other contractors.

This data is used to define and locate the wells to be decommissioned in the field. The
candidate wells not found in the field after a reasonable search using field inspections,
global positioning system technology, and subsurface magnetometry are considered
decommissioned without previous record and are subsequently administratively
decommissioned to remove them from the in-use status. A very limited number of
unknown wells also are discovered during the course of field activities. These wells
are added to the Hanford Site well inventory and assigned a unique well identification

Wells are filled number and appropriate status.

with grout if During FY 2008, a total of 103 vadose zone and monitoring well installations were
they re inpoor physically decommissioned (Table 4.0-5 and Figure 4.0-4). Characterization boreholes

coteynar intporr are not included in the decommissioning statistics listed in Table 4.0-5.
condiionintefereDecommissioning typically involves backfilling a well with impermeable material

with surface to prevent vertical movement of water and/or contaminants. For wells compliant
construction with the Washington Administrative Code, decommissioning typically is performed

actiitis, o ar no by placing sand across the screen interval and filling the casing with an impermeable
actiitis, o ar no material (e.g., bentonite, cement grout). For older, noncompliant wells, the casing is

longer used, perforated and pressure grouted to create an external seal or the casing is removed.
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A brass survey marker identifying the well is typically set in grout at the surface and
over the well location. Decommissioning activities result in the permanent removal
of a well, borehole, or piezometer from service and from the Hanford Site active well
inventory. Decommissioning is performed in accordance with WAG 173-160-460,
applicable well variances, and conditions defined in the Hanford Facility RCRA Permit
(WA7890008967).

The DOE follows the requirements of WAG 173-160-460 with regard to well
decommissioning. A completed water well report form is required to be transmitted
(by the driller) to Ecology when a well is decommissioned. This report provides
the details of the well's construction and the steps taken to decommission (plug) the
well. When the records available are insufficient to meet the specific requirements of
the well decommissioning process, or there is no record of the transmittal, the wells
are administratively decommissioned (i.e., all available information is provided to
Ecology to demonstrate that the well was never drilled or was drilled and subsequently
plugged). Since many hundreds of wells were planned but not drilled, or drilled but
subsequently plugged, between the Hanford Site inception in 1943 and 1986, these wells
are candidates for administrative decommissioning. In addition, records of some wells
that were planned and not drilled, or drilled and plugged after 1986, apparently were
inadvertently not transmitted to Ecology as required. During FY 2008, 221 temporary
boreholes and subsurface installations were administratively decommissioned by the
well management program.
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Table 4.0-1. Well Installations, Fiscal Year 2008.

Operable Unit Well Name Well ID Well Purpose Accepted Date*

100-FR-3 199-F8-7 06834 100-FR-3 Characterization 09/29/2008

100-HR-3-D 199-D5-119 C5933 Define Chromium Contamination at 100-D 04/24/2008

100-HR-3-D 199-D5-120 05934 Define Chromium Contamination at 100-D 04/24/2008

100-HR-3-D 199-D5-121 IC5935 Define Chromium Contamination at 100-D 05/29/2008

100-HR-3-D 199-D5-122 C5936 Define Chromium Contamination at 100-D 05/29/2008

100-HR-3-D 699-95-51 05663 100-HR-3 Define Chromium Contamination in Horn Area 10/25/2007

100-HR-3-D 699-96-52B 05668 I 00-HR-3 Define Chromium Contamination in Horn Area 10/25/2007

1 00-HR-3-D 699-97-48B 0 5662 1 00-HR-3 Define Chromium Contamination in Horn Area 10/25/2007

100-HR-3-D 699-98-51 C5669 100-HR-3 Define Chromium Contamination in Horn Area 01/16/2008

100-HR-3-H 699-100-43B 05647 100-HR-3 Define Chromium Contamination in Homn Area 12/07/2007

100-HR-3-H 699-101-45 05666 100-HR-3 Define Chromium Contamination in Homn Area 12/07/2007

100-HR-3-H 699-97-43B C5664 100-HR-3 Define Chromium Contamination in Horn Area 10/25/2007

100-HR-3-H 699-97-43C 05685 100-HR-3 Define Chromium Contamination in Horn Area 10/25/2007

100-HR-3-H 699-97-45 C5659 1 00-HR-3 Define Chromium Contamination in Homn Area 01/16/2008

100-HR-3-H 699-97-45B 05686 1 00-HR-3 Define Chromium Contamination in Horn Area 01/16/2008

100-HR-3-H 699-98-43 05656 1 00-HR-3 Define Chromium Contamination in Horn Area 10/25/2007

100-HR-3-H 699-98-46 05658 100-HR-S Define Chromium Contamination in Horn Area 10/25/2007

100-HR-3-H 699-99-41 05649 100-HR-S Define Chromium Contamination in Horn Area 12/07/2007

100-HR-3-H 699-99-42B 05648 100-HR-S Define Chromium Contamination in Horn Area 12/07/2007

100-HR-3-H 699-99-44 05650 100-HR-3 Define Chromium Contamination in Horn Area 12/07/2007

1 00-KR-4 199-K-I144 05360 1 00-KR-4 Expansion Cleanup Cr+6 Plume Extraction Well 04/22/2008

1 00-KR-4 199-K-145 05361 100-KR-4 Expansion Cieanup Cr+6 Piume 04/22/2008

1 00-KR-4 199-K-146 05362 100-KR-4 Expansion Cleanup Cr+6 Plume 01/16/2008

1 00-KR-4 199-K-147 0536 3 100-KR-4 Expansion Cleanup Cr+6 Plume 12/07/2007

1 00-KR-4 199-K-148 05364 100-KR-4 Expansion Cleanup Cre6 Plume 12/07/2007

1 00-KR-4 199-K-152 05368 100-KR-4 Expansion Cleanup Cr+6 Plume Injection Well 04/03/2008

1 00-KR-4 199-K-153 05369 100-KR-4 Expansion Cleanup Cr+6 Plume 01/16/2008

1 00-KR-4 199-K-154 05370 100-KR-4 Expansion Cleanup Cr+6 Plume 01/16/2008

1 00-KR-4 199-K-156 05372 100-KR-4 Expansion Cleanup Cr+6 Plume Injection Well 04/03/2008

100-KR-4 199-K-157 05373 100-KR-4 Expansion Cleanup Cr+6 Plume Injection Well 04/03/2008

1 00-KR-4 199-K-161 05939 100-KR-4 Expansion Cleanup Cr+6 Plume 01/16/2008

1 00-KR-4 199-K-162 05940 100-KR-4 Expansion Cleanup Cr+6 Plume Injection Well 04/22/2008

1 00-KR-4 199-K-163 06172 100-KR-4 Expansion Cleanup Cr+6 Plume 12/07/2007

1 00-KR-4 199-K-165 06451 KW Characterization 10/23/2008

1 00-KR-4 199-K-i166 06452 KW Characterization 10/23/2008

I 00-KR-4 199-K-I168 06464 KW Characterization 09/04/2008

100-KR-4 199-K-169 06744 100-KR-4 Expansion Cleanup Cr+6 Plume Injection Well 08/07/2008

1 00-KR-4 199-K-I170 06745 1 00-KR-4 Expansion Cleanup Cr+6 Plume Injection Well 08/07/2008

100-KR-4 199-K-171 06746 100-KR-4 Expansion Cleanup Cr+6 Plume Injection Well 09/04/2008

100-KR-4 199-K-172 06747 100-KR-4 Expansion Cleanup Cr+6 Plume Injection Well 09/04/2008

100-KR-4 199-K-173 07016 KW Characterization 09/28/2008

100-NR-2 199-K-149 C5365 100-KR-4 Expansion Cleanup Cr+6 Plume 12/07/2007-
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Table 4.0-1. (cont.)

Operable Unit Well Name Well ID Well Purpose Accepted Date*

100-NR-2 199-K-i50 C5366 100-KR-4 Expansion Cleanup Cr+6 Plume Extraction Well 04/03/2008

100-NR-2 199-K-151 05367 100-KR-4 Expansion Cleanup Cr+6 Plume 01/16/2008

100-N R-2 199-K-i 59 C5937 1 00-KR-4 Expansion Cleanup Cr+6 Plume 12/07/2007

100-NR-2 199-K-160 C5938 100-KR-4 Expansion Cleanup Cr+6 Plume 12/07/2007

100-N R-2 199-K-I164 06386 1 00-KR-4 Expansion Cleanup Cr+6 Plume 04/22/2008

100-N R-2 199-N-i159 06177 Apatite Barrier Injection Well 05/05/2008

1 00-NR-2 199-N-i160 06178 Apatite Barrier Injection Well 05/05/2008

i00-NR-2 199-N-i61 06179 Apatite Barrier Injection Well 05/05/2008

100-NR-2 199-N-162 06180 Apatite Barrier Injection Well 05/05/2008

100-NR-2 199-N-163 06181 Apatite Barrier Injection Well 05/05/2008

100-NR-2 199-N-164 06182 Apatite Barrier Injection Well 05/05/2008

200-BP-5 299-E26-77 06455 Characterization-Well to Support Implementation of LERF Groundwater 09/29/2008
_____________ Evaluation Plan with Potential for Conversion to Monitoring Well _______

200-BP-5 299-E27-155 05852 Supplemental Data for RI/FS process 01/15/2007

200-BP-5 299-E33-341 05856 Supplemental Data for RI/ES Process 06/i18/2008

200-BP-5 299-E33-342 05857 Supplemental Data for RI/ES Process 06/18/2008

200-BP-5 299-E33-343 05858 Supplemental Data for RI/ES Process 06/18/2008

200-BP-5 299-E33-344 05859 Monitor Perching Zone 06/18/2008

200-BP-5 299-E33-345 06226 Supplemental Data for RI/ES Process 06/18/2008

200-BP-5 699-52-55 05861 Supplemental Data for RI/ES Process 02/i13/2008

200-BP-5 699-52-55B 05862 Supplemental Data for RI/ES Process 09/04/2008

200-PO-1 299-E25-236 06542 RCRA ORP/WMA A-AX SST/South-east of WMA Perimeter Site in Initial 10/20/2008Assessment to Determine Presence of Dangerous Constituents

200-PW-1 299-W18-253 04965 Soil-Vapor Extraction 09/30/2008

200-UP-i 299-W22-88 04978 South-east Corner of 200 West Area Supplemental Data for RI/ES 04/03/2008
__________Process; Possible Downgradient 216-U-1 2 Crib RORA Well

200-UP-i 699-32-76 04975 600 Area South of 2 16-S-1 0 Ditch Supplemental Data for RI/ES Process; 04/03/2008
Possible Downgradient RCRA Well for 216-S-1 Pond

200-UP-i 699-33-74 04973 600 Area East of S-14 Crib Supplemental Data for RI/ES Process 04/i10/2008

600 Area by 299-W27-2; 216-S-10O-Pond and Ditch Supplemental Data
200-UP-i 699-33-75 04974 for RI/ES Process; Compliant Detection Network for 216-S-10 Pond and 04/03/2008

Ditch; Down radient RORA Detection Well

200-UP-I 699-33-76 04976 600 Area by 299-W26-14; 216-S-1i0-Pond and Ditch Chromium Monitoring 04/03/2008
Well South-west of S Plant

200-UP-1 699-34-72 04972 South of ERDE at Fence Line Supplemental Data for RI/ES Process 04/03/2008

200-UP-i 699-36-66B 06219 WEO ERDE Monitoring Well 02113/2008

200-UP-i 699-37-66 05704 WEO ERDE Monitoring Well 02/13/2008

200-ZP-1 299-Wll-88 05572 Supplemental Data for RI/ES Process 04/21/2008

200-ZP-1 699-43-69 05573 Supplemental Data for RI/ES Process 05/09/2008

200-ZP-1 699-45-690 05574 Supplemental Data for RI/ES Process 04/21/2008

300-FF-5 399-2-10 06187 300 Area Integrated Eield-Scale Subsurface Research Challenge Well 08/06/2008

300-FF-5 399-2-11 06188 300 Area Integrated Eield-Scale Subsurface Research Challenge Well 08/06/2008

300-FF-5 399-2-12 06189 1300 Area Integrated Eield-Scale Subsurface Research Challenge Well 07/18/2008

300-FF-5 399-2-13 C6190 300 Area Integrated Eield-Scale Subsurface Research Challenge Well 06/20/2008

300-FF-5 399-2-14 0 6191 300 Area Integrated ield-Scale Subsurface Research Challenge Well 107/09/2008

Well Installation, Maintenance, and Decommissioning 4.0-7



DOE/RL-2008-66 Rev. 0

Operable Unit Well Name Wel Tabl Well Purpos) Accepted Date*

300-FF-5 399-2-15 C6192 300 Area Integrated Field-Scale Subsurface Research Challenge Well 07118/2008

300-FF-5 399-2-16 06193 300 Area Integrated Field-Scale Subsurface Research Challenge Well 07/18/2008

300-FF-5 399-2-17 C6195 300 Area Integrated Field-Scale Subsurface Research Challenge Well 07/09/2008

300-FF-5 399-2-18 06196 300 Area Integrated Field-Scale Subsurface Research Challenge Well 07/09/2008

300-FF-5 399-2-19 06197 300 Area Integrated Field-Scale Subsurface Research Challenge Well 06/20/2008

300-FF-5 399-2-20 06198 300 Area Integrated Field-Scale Subsurface Research Challenge Well 07/18/2008

300-FF-5 399-2-21 06201 300 Area Integrated Field-Scale Subsurface Research Challenge Well 07/09/2008

300-FF-5 399-2-22 06202 300 Area Integrated Field-Scale Subsurface Research Challenge Well 08/06/2008

300-FF-5 399-2-23 06207 300 Area Integrated Field-Scale Subsurface Research Challenge Well 08/06/2008

300-FF-5 399-2-24 06208 300 Area Integrated Field-Scale Subsurface Research Challenge Well 06/20/2008

300-FF-5 399-2-25 06209 300 Area Integrated Field-Scale Subsurface Research Challenge Well 08/06/2008

300-FF-5 399-2-26 06210 300 Area Integrated Field-Scale Subsurface Research Challenge Well 08/06/2008

300-FF-5 399-2-27 06211 300 Area Integrated Field-Scale Subsurface Research Challenge Well 08/06/2008

300-FF-5 399-2-28 06212 300 Area Integrated Field-Scale Subsurface Research Challenge Well 07/18/2008

300-FF-5 399-2-29 06216 300 Area Integrated Field-Scale Subsurface Research Challenge Well 07/18/2008

300-FF-5 399-2-30 06217 300 Area Integrated Field-Scale Subsurface Research Challenge Well 08/06/2008

300-FF-5 399-2-31 06218 300 Area Integrated Field-Scale Subsurface Research Challenge Well 07/18/2008

300-FF-5 399-2-5 05708 300-FF-5 Trichloroethene Investigation 02/11/2007

300-FF-5 399-2-7 06184 300 Area Integrated Field-Scale Subsurface Research Challenge Well 07/18/2008

300-FF-5 399-2-8 06185 300 Area Integrated Field-Scale Subsurface Research Challenge Well 07/18/2008

300-FF-5 399-2-9 06186 300 Area Integrated Field-Scale Subsurface Research Challenge Well 06/20/2008

300-FF-5 399-3-22 05706 300-FF-5 Trichloroethene Investigation 02/11/2007

300-FF-5 399-3-23 06194 300 Area Integrated Field-Scale Subsurface Research Challenge Well 08/06/2008

300-FF-5 399-3-24 06199 300 Area Integrated Field-Scale Subsurface Research Challenge Well 08/06/2008

300-FF-5 399-3-25 06200 300 Area Integrated Field-Scale Subsurface Research Challenge Well 07/18/2008

300-FF-5 399-3-26 06203 300 Area Integrated Field-Scale Subsurface Research Challenge Well 06/20/2008

300-FF-5 399-3-27 06204 300 Area Integrated Field-Scale Subsurface Research Challenge Well 08/06/2008

300-FF-5 399-3-28 06205 300 Area Integrated Field-Scale Subsurface Research Challenge Well 08/06/2008

300-FF-5 399-3-29 06206 300 Area Integrated Field-Scale Subsurface Research Challenge Well 07/18/2008

300-FF-5 399-3-30 06213 300 Area Integrated Field-Scale Subsurface Research Challenge Well 07/18/2008

300-FF-5 399-3-31 06214 300 Area Integrated Field-Scale Subsurface Research Challenge Well 08/06/2008

300-FF-5 399-3-32 06215 300 Area Integrated Field-Scale Subsurface Research Challenge Well 108/06/2008

300-FF-5 399-4-14 05707 300-FF-5 Trichloroethene Investigation 102/11/2007

* The date the Hanford Site contractor has validated that the drilling contractor has completed all contract obligations associated with the
construction of the well.
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Table 4.0-2. Aquifer Tube Installation, Fiscal Year 2008.

Unitbl Well IDIName Completion Installation Operable Wel IDNm Completion Installation

Opeibl Depth (ft/bgs) Date Unit Depth (ft/bgs) Date

100-BC-5 C6227 11.18 08/18/2008 100-HR-3-D C6266 9.58 03/31/2008

100-BC-5 06228 17.53 08/18a/2008 100-HR-3-D C6267 12.68 03/31/2008

100-BC-5 C6229 23.41 08/18/2008 100-HR-3-D C6268 21.7 04/03/2008

100-BC-5 C6230 9.23 08/14/2008 100-H R-3-D C6269 8.03 04/01/2008

100-BC-5 C6231 12.98 08/14/2008 100-HR-3-D 06270 12.8 04/01/2008

100-BC-5 C6232 26.5 08/14/2008 100-HR-3-D 06271 18.3 04/02/2008

100-BC-5 06233 9.56 08/15/2008 100-HR-3-D 06272 9.67 03/28/2008

100-BC-5 C6234 15.25 08/17/2008 1 00-HR-3-D 06275 10.38 03/28/2008

100-BC-5 06235 19.18 08/15/2008 100-HR-3-D 06278 9.73 03/27/2008

100-FR-3 06302 8.48 03/12/2008 1 00-HR-3-D 06281 7.93 03/28/2008

1 00-FR-3 06303 13.33 03/12/2008 100-HR-3-D 06282 15.58 03/28/2008

1 00-FR-3 06305 8.68 03/13/2008 100-HR-3-H 06284 9.73 09/05/2008

100-FR-3 06306 14.33 03/13/2008 100-HR-3-H 06285 14.63 09/05/2008

100-FR-3 06307 16.38 03/13/2008 100-HR-3-H 06286 34.03 09/05/2008

100-FR-3 06308 9.36 03/14/2008 100-HR-3-H 06287 6.5 05/06/2008

100-FR-3 06309 16.18 03/14/2008 100-HR-3-H 06288 7.75 05/06/2008

100-FR-3 06311 9.72 03/14/2008 100-H-R-3-H 06290 8.56 05/05/2008

100-FR-3 06312 15.88 03/14/2008 100-HR-3-H 06291 12.98 05/05/2008

100-FR-3 06314 11.58 03/17/2008 100-HR-3-H 06293 7.93 05/05/2008

100-FR-3 06315 18.352 03/17/2008 100-HR-3-H 06296 7.98 05/03/2008

1 00-FR-3 06316 27.28 03/17/2008 100-HR-3-H 06297 13.11 05/03/2008

100-HR-3 05632 7.8 10/31/2007 1 00-HR-3-H 06299 8.08 05/03/2008

100-HR-3 05633 18 10/31/2007 100-HR-3-H 06300 12.63 05/03/2008

1 00-HR-3 05634 31.5 10/30/2007 1 00-HR-3-H 06301 17.33 05/03/2008

100-HR-3 05635 7.5 10/29/2007 100-KR-4 06236 9.68 08124/2008

100-HR-3 05636 16 10/29/2007 100-KR-4 06237 14.98 08/24/2008

1 00-HR-3 05637 12.9 10/30/2007 100-KR-4 06238 21.61 08/24/2008

100-HR-3 05638 6.2 10/29/2007 100-KR-4 06239 10.16 05/10/2008

100-HR-3 05641 5.2 10/27/2007 100-KR-4 06240 14.88 05/10/2008

100-HR-3 05644 6.9 10/26/2007 100-KR-4 06241 21.82 05/12/2008

100-HR-3 05673 5.7 10/25/2007 100-KR-4 06242 12.68 05/09/2008

1 00-HR-3 05674 8.6 10/26/2007 1 00-KR-4 06243 20.73 05/09/2008

100-HR-3 05676 5.9 10/24/2007 1 00-KR-4 06244 27.48 05/09/2008

100-HR-3 05677 8.4 10/25/2007 100-KR-4 06245 11.18 09/07/2008

100-HR-3 05678 8.5 10/24/2007 1 00-KR-4 06246 16.63 09/07/2008

100-HR-3 05679 4.5 10/31/2007 1 00-KR-4 06247 23.08 09/07/2008

100-HR-3 05680 12.35 10/23/2007 100-KR-4 06248 10.14 08/25/2008

100-HR-3 05681 13.7 10/24/2007 1 00-KR-4 C6249 15.02 08/25/2008

100-HR-3 05682 9.4 10/23/2007 100-KR-4 06250 23.24 08/25/2008

100-HR-3 06472 7.3 02/11/2008 100-KR-4 06251 10.08 09/01/2008

100-HR-3 06473 2.6 02/11/2008 100-KR-4 C6252 18.3 09/01/2008

100-HR-3 06474 5.2 02/11/2008 100-KR-4 C6253 23.98 09/01/2008

100-HR-3 06475 1.6 02/11/2008 100-KR-4 C6254 8.03 08/27/2008

100-HR-3 06476 8.2 02/11/2008 100-KR-4 C6255 10.8 08/26/2008
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Table 4.0-2. (cont.)

Operabie W I/ae Completion Installation Operable WelI/ae Completion Installation
Unit WeiI/ae Depth (ftlbgs) Date Unit WeiI/ae Depth (ft/bgs) Date

100-KR-4 06256 16.42 08/26/2008 1 00-NR-2 06334 24.68 04/17/2008

100-KR-4 06257 9.8 09/03/2008 100-NR-2 06352 14.13 03/22/2008

100-KR-4 C6258 15.03 09/02/2008 100-NR-2 06458 NA NA

100-KR-4 C6259 19.48 09/02/2008 100-NR-2 C6459 NA NA

100-KR-4 06260 8.25 08/27/2008 200-PO-1 06353 3.18 09/10/2008

100-KR-4 06261 13.58 08/31/2008 200-PO-1 06356 3.36 09/15/2008

100-KR-4 06263 12.75 05/08/2008 200-PO-1 06359 4.28 09/11/2008

100-KR-4 06264 20.23 05/08/2008 200-PO-1 C6362 6.58 09/17/2008

100-KR-4 C6265 27.33 05/07/2008 200-PO-1 06365 8.7 04/28/2008

100-NR-2 06317 7.93 03/20/2008 200-PO-1 06368 6.43 09/11/2008

100-NR-2 06318 13.53 03/20/2008 200-PO-1 06371 7.58 04/09/2008

100-NR-2 06319 22.16 03/20/2008 200-PO-1 06374 6.8 04/07/2008

100-NR-2 06320 8.53 03/22/2008 200-PO-1 06375 8.88 04/07/2008

100-NR-2 06321 12.62 03/22/2008 200-PO-1 06378 5.05 09/14/2008

1 00-NR-2 06322 18.78 03/22/2008 200-PO-1 06380 1.52 09/15/2008

100-NR-2 06323 7.68 03/23/2008 200-PO-1 06383 7.08 04/22/2008

100-NR-2 06324 14.15 03/23/2008 200-PO-1 06384 14.33 04/22/2008

100-NR-2 06325 23.38 03/23/2008 300-FF-5 06341 11.71 03/05/2008

100-NR-2 06326 9.86 03/25/2008 300-FF-5 06342 17.52 03/05/2008

100-NR-2 06327 16.68 03/25/2008 300-FF-5 06343 20.58 03/05/2008

100-NR-2 06328 24.84 03/25/2008 300-FF-5 06344 7.3 03/06/2008

100-NR-2 06329 15.63 04/12/2008 300-FF-5 06347 9.78 03/10/2008

100-NR-2 06330 22.08 04/15/2008 300-FE-S 06348 12.13 03/10/2008

100-NR-2 06331 28.68 04/15/2008 300-FF-S C6350 8.43 03/11/2008

100-NR-2 06332 9.78 04/19/2008 300-FF-S 06351 14.23 03/11/2008

100-NR-2 06333 17.13 04/19/2008

bgs = below ground surface.
NA = information not documented.
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Table 4.0-3. Characterization Boreholes, Soil-Gas Probes,
and Push Technology Installation, Fiscal Year 2008.

Project/Location Well ID/Name Project/Location Well ID/Name

216-A-2 Waste Site C5515 21 6-S-1 7 Waste Site C5741

216-A-2 and 216-A-21 Waste Site C5570 216-S-1 7 Waste Site C5742

216-A-21 Crib C5571 200-W-26 Waste Site C5743

241-C Tank Farm C5589 216-S-1 7 Waste Site C5744

241 -U Tank Farm C5590 216-S-1 7 Waste Site C5745

241 -C Tank Farm C5591 216-S-17 Waste Site C5747

241-U Tank Farm C5592 21 6-S-1 7 Waste Site C5748

241-U Tank Farm C5593 216-S-17 Waste Site C5749

241-U Tank Farm C5594 216-S-17 Waste Site C5750

241-C Tank Farm C5595 UPR-W-124 Waste Site C5751

241-U Tank Farm C5596 UPR-W-124 Waste Site C5752

241-U Tank Farm C5597 216-S-1 7 Waste Site C5753

241-U Tank Farm C5598 200-W-26 Waste Site C5754

241-C Tank Farm C5599 21 6-5-17 Waste Site C5755

241-U Tank Farm C5600 21 6-S-17 Waste Site C5756

241 -C Tank Farm C5601 216-S-17 Waste Site C5757

241-U Tank Farm C5602 216-T-4-2, 21 8-W-3AE Waste Sites C5760

241-C Tank Farm C5603 218-W-3AE, 216-T-4-2 Waste Sites C5761

241-U Tank Farm C5604 216-T-4B, 218-W-3AE Waste Sites C5762

241-C Tank Farm C5605 218-W-3AE, 216-T-A1 Waste Sites C5763

241-U Tank Farm C5606 216-U-10 Waste Site C5765

241-C Tank Farm C5607 216-U-10 Waste Site C5769

241 -U Tank Farm C5608 216-U-i0 Waste Site C5770

241 -T Tank Farm C5696 216-U-1 Waste Site C5771

241 -T Tank Farm C5697 216-U-1 Waste Site C5772

241-T Tank Farm C5698 216-U-il Waste Site C5774

241 -T Tank Farm C5699 216-U-il Waste Site C5775

241 -T Tank Farm C5700 216-U-li1 Waste Site C5776

241 -T Tank Farm C5701 216-U-li1 Waste Site C5777

600-118 Waste Site C5712 216-U-li Waste Site C5778

600-118 Waste Site C5713 216-U-li Waste Site C5779

216-B-3 Waste Site C5714 216-U-1 Waste Site C5780

216-B-3 Waste Site C5715 216-U-li Waste Site C5781

216-B-3 Waste Site C5716 216-U-li1 Waste Site C5783

216-S-16P Waste Site C5719 218-W-4C Waste Site C5805

216-S-16P Waste Site C5720 21 8-W-4C Waste Site C5806

216-S-16P Waste Site C5721 21 8-W-4C Waste Site C5807

216-S-16P Waste Site C5722 218-W-4C Waste Site C5808

216-S-16P Waste Site C5723 218-W-4C Waste Site C5809

216-S-16P Waste Site C5724 218-W-4C Waste Site C581 0

216-S-16P Waste Site C5725 218-W-4C Waste Site C5811

216-S-16P Waste Site C5726 218-W-4C Waste Site C5812

216-S-16P Waste Site C5728 218-W-4C Waste Site C5813

216-S-16P Waste Site C5729 218-W-4C Waste Site C5814

216-S-1 6P Waste Site C5733 218-W-4C Waste Site C5815

216-S-16P Waste Site C5734 218-W-4C Waste Site C5816

216-S-16P Waste Site C5735 21 6-W-4C Waste Site C581 7

216-S-16P Waste Site C5737 21 8-W-4C Waste Site C5818

21 6S-16P Waste Site C5738 21 8-W-4C Waste Site C5819
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Table 4.0-3. (cont.)

ProjectlLocation Well ID/Name ProjectlLocatlon Well ID/Name
218-W-4C Waste Site 05821 216-B-26 Waste Site C5880
218-W-4C Waste Site C5822 216-B-26 Waste Site C5881

218-W-4C Waste Site 05823 216-B-26 Waste Site 05882
218-W-4C Waste Site C5824 216-13-26 Waste Site C5883
218-W-4C Waste Site 05825 216-B-26 Waste Site C5884

218-W-4C Waste Site C5826 216-13-26 Waste Site C5885
218-W-4C Waste Site C5827 216-B-26 Waste Site C5886

218-W-4C Waste Site C5828 216-B-26 Waste Site 05887

218-W-4C Waste Site C5829 216-B-26 Waste Site 05888

218-W-4C Waste Site 05830 216-8-26 Waste Site 05889

218-W-40 Waste Site 05831 216-B-26 Waste Site 05890

218-W-4C Waste Site 05832 2 16-B-26 Waste Site 05891

218-W-4C Waste Site 05833 216-8-26 Waste Site 05892

218-W-4C Waste Site 05834 216-B-26 Waste Site 05893

218-W-4C Waste Site 05835 216-B-26 Waste Site 05894

218-W-4C Waste Site 05836 21 6-8-26 Waste Site 05895
218-W-4C Waste Site 05837 21 6-8-26 Waste Site 05896

218-W-40 Waste Site 05838 21 6-8-26 Waste Site 05897

218-W-4C Waste Site 05839 21 6-8-26 Waste Site 05898

218-W-40 Waste Site 05840 216-B-26 Waste Site 05899

218-W-4C Waste Site 05841 216-8-26 Waste Site 05900

218-W-40 Waste Site 05842 21 6-8-26 Waste Site 05901

218-W-4C Waste Site 05843 21 6-8-26 Trench- 05902

218-W-4C Waste Site 05844 21 6-8-26 Trench 05903

218-W-4C Waste Site 05845 216-8-26 Trench 05904

218-W-4C Waste Site 05846 21 6-8-26 Trench 05905
218-W-4C Waste Site 05847 216-B-26 Trench 05906

218-W-4C Waste Site 05848 216-B-26 Trench_ 05907

218-W-4C Waste Site 05849 216-B-26 Trench 05908
218-W-4C Waste Site 05850 216-8-26 Trench 05909

218-W-4C Waste Site 05851 21 6-8-26 Trench 05910

216-U-10 Waste Site 05854 216-B-26 Trench 05911
216-8-26 Waste Site 05863 216-B-26 Trench 05912

216-8-26 Waste Site 05864 216-B-26 Trench 05913

21 6-8-26 Waste Site 05865 21 6-8-26 Trench 05914

216-8-26 Waste Site 05866 216-8-26 Waste Site 05915

216-8-26 Waste Site 05867 216-B-26 Waste Site 05916
216-8-26 Waste Site 05868 216-8-26 Waste Site 05917

216-8-26 Waste Site 05869 216-8-26 Waste Site 05918

216-B-26 Waste Site 05870 216-8-26 Waste Site 05919

216-B-26 Waste Site 05871 21 6-8-26 Waste Site 05920

21 6-8-26 Waste Site 05872 2 16-8-26 Waste Site 05921

216-8-26 Waste Site 05873 21 6-8-26 Waste Site 05922

216-B-26 Waste Site 05874 216-B-55 Waste Site 05928

216-8-26 Waste Site 05875 216-8-55 Waste Site 05929

216-8-26 Waste Site 05876 21 6-8-55 Waste Site 05930

216-B-26 Waste Site 05877 216-B-55 Waste Site 05931
216-8-26 Waste Site 05878 2 16-B-55 Waste Site 05932

216-8-26 Waste Site 05879 216-A-30 Waste Site054
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Table 4.0-3. (cont.)

Project/Location Well ID/Name Project/Location Well ID/Name

216-13-55 Waste Site C5942 218-W-4C Waste Site C6170

241 -C Tank Farm C5943 218-W-4C Waste Site C6171

241 -C Tank Farm C5947 100-B-27 Waste Site C6173

241 -C Tank Farm C5951 216-S-6 Waste Site C6174

241 -C Tank Farm C5952 218-W-4C Waste Site C6220

241-C Tank Farm C5953 218-W-4C Waste Site C6221

241-C Tank Farm C5955 218-W-4C Waste Site C6222

241-C Tank Farm C5957 218-W-4C Waste Site C6223

241-C Tank Farm C5958 218-W-4C Waste Site C6224

241 -C Tank Farm C5959 218-W-4C Waste Site C6225

241 -C Tank Farm C5960 241-CTank Farm C6391

241-C Tank Farm C5961 241 -C Tank Farm C6393

241-C Tank Farm C5963 241-C Tank Farm C6395

200-BC-i, BC Cribs and Trenches C6106 241 -C Tank Farm C6397

200-BC-i, BC Cribs and Trenches C6107 241 -C Tank Farm C6399

200-BC-i, BC Cribs and Trenches C6108 216-T-1 8 Waste Site C641 0

21 8-W-4C Waste Site C6137 216-T-1 8 Waste Site C6411

21 8-W-4C Waste Site C6138 216-T-1 8 Waste Site C6412

218B-W-4C Waste Site C6139 216-A-5 Waste Site C6551

21 8-W-4C Waste Site C6140 216-A-5 Waste Site C6552

218-W-4C Waste Site C6141 216-S-1 &S-2 Waste Site C6553

21B-W-4C Waste Site C6142 216-S-1 &S-2 Waste Site C6554

218-W-4C Waste Site C6143 200-IS-1 C6579

218-W-4C Waste Site C6144 200-IS-1 C6580

218-W-4C Waste Site C6145 200-IS-1 C6581

218-W-4C Waste Site C6146 200-IS-i C6582

218B-W-4C Waste Site C6147 200-IS-1 C6583

21B-W-4C Waste Site C6148 200-IS-i C6584

218-W-4C Waste Site C6149 200-IS-1 C6585

218-W-4C Waste Site C6150 200-IS-1 C6586

218-W-4C Waste Site C6151 200-IS-1 C6593

218-W-4C Waste Site C61 52 200-IS-1 C6594

218-W-4C Waste Site C6153 200-IS-1 C6595

218-W-4C Waste Site C6154 200-IS-1 C6596

218-W-4C Waste Site C6155 200-IS-i C6601

218-W-4C Waste Site C6156 200-IS-i C6602

21 B-W-4C Waste Site C6157 200-IS-i C6603

218-W-4C Waste Site C6158 200-IS-1 C6604

218-W-4C Waste Site C6159 200-IS-1 C6605

218-W-4C Waste Site C6160 200-IS-1 C6606

218-W-4C Waste Site C6161 200-IS-1 C6607

218-W-4C Waste Site C6162 200-IS-i C6608

21 8-W-4C Waste Site C6163 200-IS-1 C6609

218-W-4C Waste Site C6164 200-IS-1 C661 0

218-W-4C Waste Site C6165 200-IS-1 C6611

218-W-4C Waste Site C6166 200-IS-1 C6612

218-W-4C Waste Site C6167 200-IS-1 C6613

218-W-4C Waste Site C6168 200-IS-1 C6614

21 8-W-4C Waste Site C6169 200-IS-1 C6615
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Table 4.0-3. (cont.)

ProjectiLocation Well IDIName Projectfl-ocation Well IDIName
200-IS-1 C6616 200-IS-i Operable Unit C6752
200-IS-1 C6617 200-IS-1 Operable Unit C6753
200-IS-i 0661 8 216-13-53A Waste Site C6754
200-IS-1 C6619 216-13-53A Waste Site 06755
200-IS-1 06620 216-13-53A Waste Site 06756
200-IS-1 06621 216-13-53A Waste Site C6757
200-IS-i 06622 216-6-53A Waste Site C6758
200-IS-1 C6623 216-B-53A Waste Site C6759
200-IS-1 C6624 216-13-53A Waste Site C6760

200-IS-1 C6625 216-13-53A Waste Site 06761
200-IS-1 06626 216-B-53A Waste Site C6762
200-IS-1 C6627 216-13-53A Waste Site C6763
200-IS-i C6628 216-13-53A Waste Site C6764
200-IS-1 C6629 216-6-53A Waste Site C6765
200-IS-1 C6630 216-13-53A Waste Site C6766

200-IS-i C6631 216-13-53A Waste Site 06767
200-IS-1 06632 216-13-53A Waste Site 06768
200-IS-1 C6633 216-13-53A Waste Site 06769
200-IS-1 06634 216-B-53A Waste Site 06795
200-IS-1 06635 216-B-14 Waste Site 06796
200-IS-1 06636 216-13-14 Waste Site 06797
200-IS-1 06637 216-13-14 Waste Site 06798
200-IS-1 06638 216-13-14 Waste Site 06799
200-IS-1 06639 216-13-14 Waste Site 06800
200-IS-1 06640 216-13-14 Waste Site 06801
200-IS-1 06641 216-13-14 Waste Site 06802
200-IS-1 06642 216-B-14 Waste Site 06803
200-IS-1 06649 216-13-14 Waste Site 06804
200-IS-i 06650 216-13-14 Waste Site 06805
200-IS-1 06651 216-13-14 Waste Site 06806
200-IS-1 06652 216-B-14 Waste Site 06807
200-IS-1 06695 216-13-14 Waste Site 06808
200-IS-1 06696 216-B-14 Crib 06809

200-IS-1 06697 216-S-i &S-2 Waste Site 06835
200-IS-1 06698 200-IS-1 Operable Unit 06848

200-IS-1 06699 200-IS-1 Operable Unit 06849
200-IS-1 06700 200-IS-1 Operable Unit 06850
200-IS-1 06713 216-13-6 Waste Site 06911

200-IS-1 06714 TY Farm 06913
200-IS-1 06715 TY Farm 06914

200-IS-i Operable Unit 06716 TY Farm 06915
200-IS-1 Operable Unit 06734 216-13-3 Waste Site 06963

216-B-55 Waste Site 06743 216-13-3 Waste Site 06964
216-A-30 Waste Site 06748 216-B-3 Waste Site 06965
200-IS-i Operable Unit 06750 216-63-3 Waste Site 0-F -6966

200-IS-1 Operable Unit 06751 216-63-3 Waste Site 06967
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Table 4.0-4. Well Maintenance Summary, Fiscal Year 2008.

Well Name Well Id Field Order Number Program* Well Name Well Id Field Order Number Program*

199-134-1 A4555 WMO-N-2008-3-182 RCRA 199-D5-43 B8753 WMO-NR-2008-2-062 CERCLA

199-134-4 A4557 WMO-N-2008-3-183 RCRA 199-135-44 88754 WMO-N-2008-3-089 RCRA

199-B5-1 A4561 WMO-N-2008-3-184 RCRA 199-D5-44 B8754 WMO-NR-2008-3-100 CERCLA

199-D2-8 C3040 WMO-N-2008-3-000 RCRA 199-D5-92 04583 WMO-N-2008-3-090 RCRA

199-D2-8 C3040 WMO-NR-2008-3-038 -CERCLA 199-05-97 05390 WMO-NR-2008-3-067 CERCLA

199-D3-2 B80O4 WMO-N-2008-3-062 RORA 199-D5-98 05391 WMO-N-2008-3-005 RCRA

199-134-13 88071 WMO-N-2008-3-063 RORA 199-D5-98 C5391 WMO-NR-2008-3-001 CERCLA

199-D4-14 88072 WMO-N-2008-3-064 RORA 199-D5-99 C5392 WMO-NR-2008-2-011 CERCLA

199-134-14 B8072 WMO-NR-2008-3-097 CERCLA 199-138-68 B2772 WMO-N-2008-3-091 RCRA

199-04-1 5 88073 WMO-N-2008-3-001 RCRA 199-D8-69 82773 WMO-NR-2008-3-101 CERCLA

199-04-19 88748 WMO-N-2008-3-065 RCRA T 199-08-73 04474 WMO-N-2008-3-092 RCRA

199-134-20 88750 WMO-N-2008-3-066 RORA 199-F5-1 A4587 WMO-N-2008-3-006 RCRA

199-D4-22 88778 WMO-N-2008-3-067 RCRA 199-F5-4 A4590 WMO-N-2008-3-007 RCRA

199-D4-26 B8977 WMO-N-2008-3-068 RCRA 199-F5-6 A4600 WMO-N-2008-3-008 RCRA

199-D4-31 B8982 WMO-N-2008-3-069 RORA 199-F5-6 A4600 WMO-NR-2008-3-024 CERCLA

199-04-36 88987 WMO-N-2008-3-070 RORA 199-F7-1 A4603 WMO-N-2008-3-009 RCRA

199-04-38 B8989 WMO-N-2008-3-071 RCRA 199-H3-2A A4611 WMO-N-2008-3-093 RCRA

199-04-38 88989 WMO-NR-2008-4-019 CEROLA 199-1-4-11 A4615 WMO-N-2008-3-094 RCRA

199-04-39 88990 WMO-N-2008-3-072 RCRA 199-H4-63 82776 -WMO-N-2008-3-095 RCRA

199-D4-39 B8990 WMO-NR-2008-4-020 CERCIA 199-1-4-64 82777 WMO-N-2008-3-139 RCRA

199-04-39 88990 WMO-NR-2008-4-053 CERCLA 199-K-109A A9828 WMO-N-2008-3-041 RORA

199-D4-4 88060 WMO-N-2008-3-073 RCRA 199-K-l1 A4643 WMO-NR-2008-1-024 CEROLA

199-134-5 88061 WMO-N-2008-3-074 RCRA 199-K-11 A4643 WMQ-NR-2008-1-037 CEROLA

199-04-62 C3292 WMO-N-2008-3-075 RCRA 199-K-1l1lA 82804 WMO-N-2008-3-042 RCRA

199-D4-7 88065 WMO-N-2008-3-076 RCRA 199-K-125A 88559 WMO-NR-2008-4-001 CERCLA

199-D4-83 C3315 WMO-N-2008-3-077 RCRA 199-K-130 04120 WMO-N-2008-3-043 RORA

199-134-83 C3315 WMO-NR-2008-4-052 CEROLA 199-K-131 04561 WMO-N-2008-3-010 RORA

199-D4-84 03316 WMO-N-2008-3-078 RCRA 199-K-132 04670 WMO-N-2008-3-011 RCRA

199-04-84 03316 WMO-NR-2008-4-051 CERCLA 199-K-1 37 C5112 WMQ-N-2008-3-012 RCRA

199-134-85 03317 WMO-N-2008-3-079 RCRA 199-K-137 05112 WMO-NR-2008-3-037 CERCIA

199-134-86 03318 WMO-N-2008-3-080 RCRA 199-K-139 05114 WMQ-N-2008-3-013 RORA

199-D4-86 03318 WMO-NR-2008-1-052 CERCLA 199-K-141 C5303 WMO-N-2008-3-185 RORA

199-134-86 03318 WMO-NR-2008-3-099 CEROLA 199-K-142 05304 WMO-N-2008-3-186 RORA

199-05-121 C5935 WMO-NR-2008-4-017 CEROLA 199-K-143 05305 WMO-N-2008-3-096 RCRA

199-D5-122 05936 WMO-NR-2008-4-018 CERCLA 199-K-146 05362 WMO-NR-2008-2-022 CEROLA

199-D5-13 A4570 WMO-N-2008-3-081 ROERA 199-K-147 05363 WMO-NR-2008-1-042 CEROLA

199-D5-13 A4570 WMO-NR-2008-1-018 CEROLA 199-K-148 05364 WMO-NR-2008-1-041 CEROLA

199-D5-20 A4577 WMO-N-2008-3-082 RCRA 199-K-149 05365 WMO-NR-2008-1-039 CER0LA

199-D5-20 A4577 WMO-NR-2008-2-065 CERCLA 199-K-151 05367 WMO-NR-2008-2-023 CERCLA

199-D5-20 A4577 WMO-NR-2008-3-013 CERCLA 199-K-151 05367 WMO-NR-2008-2-033 CERCLA

199-D5-20 A4577 WMO-NR-2008-3-013 C5E-RLA 199-K-153 05369 WMO-NR-2008-2-026 CERCLA

199-135-33 04186 WMO-NR-2008-1-019 CERCLA 199-K-153 05369 WMO-NR-2008-2-035 CERCIA

199-135-34 04187 WN4O-N-2008-3-002 RCRA 199-K-154 05370 WMO-NR-2008-2-024 CERCLA

199-035-34 04187 WMO-NR-2008-1-004 CERCLA 199-K-154 05370 WMO-NR-2008-2-034 CERCLA

199-035-36 88744 WMO-N-2008-3-083 RCRA 199-K-156 05372 WMO-NR-2008-4-083 CERCLA

199-05-36 B8744 WMO-NR-2008-3-098 CERCLA 199-K-159 05937 WMO-NR-2008-1-043 CERCLA

199-135-37 88745 WMO-N-2008-3-084 RCRA 199-K-160 05938 WMO-NR-2008-1-038 CERCLA

199-135-37 88745 WMO-NR-2008-1-034 CERCLA 199-K-161 05939 WMO-NR-2008-2-025 CERCLA

199-05-38 88747 WMO-N-2008-3-003 RCRA 199-K-163 06172 WMO-NR-2008-1-040 CERCLA

199-D5-39 88748 WMO-N-2008-3-085 RCRA 199-K-163 06172 WMO-NR-2008-2-036 CERCLA

199-05-40 88749 WMO-N-2008-3-086 RCRA 199-K-164 06386 WMO-NR-2008-3-056 CERCLA

199-D5-40 88749 WMO-NR-2008-2-066 CERCLA 199-K-169 06744 WMO-NR-2008-4-079 CERCLA

199-D5-41 88751 WMvO-N-2008-3-087 RORA 199-K-170 06745 WMO-NR-2008-4-080 CERCLA

199-D5-41 88751 WMO-NR-2008-1-020 CERCLA 199-K-171 06746 WMO-NR-2008-4-081 CEROLA

199-05-41 88751 WMO-NR-2008-2-067 CERCLA 199-K-172 06747 WMO-NR-2008-4-082 CERCLA

199-05-42 88752 WMO-N-2008-3-088 RCRA 199-K-18 A4647 WMO-N-2008-3-044 RORA

199-D5-42 88752 WMO-NR-2008-2-073 CERCLA 199-K-19 A4648 WMO-N-2008-3-014 RORA

199-D5-43 B8753 WMO-N-2008-3-004 RORA 199-K-20 A4649 WMO-N-2008-3-045 RCRA
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Table 4.0-4. (cont.)

Well Name Well Id Field Order Number Program* Well Name Well Id Field Order Number Program*
199-K-27 A4653 WMVO-N-2008-3-046 RORA 299-E25-22 A6032 WMO-N-2008-3-204 RCRA
199-K-27 _A4653 WMO-NR-2008-2-042 CERCLA 299-E25-22 A6032 WMO-NR-2008-3-068 CERCLA
199-K-29 A5480 WMO-N-2008-3-015 RCRA 299-E25-26 A4771 WMO-N-2008-3-028 RCRA
199-K-30 A4655 WMO-N-2008-3-016 RCRA 299-E25-28 A4773 WMVO-N-2008-3-029 RORA
199-K-31 A4656 WMO-N-2008-3-017 RCRA 299-E25-3 A6024 WMO-N-2008-3-205 RCRA
199-N-103A A9988 WMO-N-2008-3-140 RCRA 299-E25-94 04665 WMO-NR-2008-2-010 CERCLA
199-N-iO5A 82408 WMO-N-2008-3-097 RCRA 299-E25-94 C4665 WMO-NR-2008-2-041 CERCLA
199-N-i 06A B2538 WMO-N-2008-3-141 RCRA 299-E26-4 A4804 WMO-N-2008-3-206 RCRA
199-N-106A B2538 WMO-NR-2008-3-026 CERCLA 299-E26-8 A4805 WMVO-N-2008-3-208 RCRA
199-N--106A-- 82538 WMO-NR-2008-3-064 CERCIA 299-E28-17 A4820 WMO-N-2008-3-209 RCRA
199-N-119 04471 WMO-N-2008-3-04i RCRA 299-E28-18 A4821 WMO-N-2008-3-210 RCRA
199-N-i123 04955 WMO-N-2008-3-048 RCRA 299-E28-2 A6785 WMO-N-2008-3-147 RCRA
199-N -146 05052 WMO-N-2008-3-049 RORA 299-E28-21 A6797 WMO-N-2008-3-21i RCRA
199-N-147 C5116 WMVO-N-2008-3-0i8 RCRA 299-E28-23 A6799 WMO-NR-2008-4-022 CERCLA
199-N-147 05116 WMO-NR-2008-1-017 CERCLA 299-E28-25 A6801 WMO-NR-2008-4-010 CERCLA
199-N-16 A4665 WMO-NR-2008-3-065 CEROLA 299-E28-27 A4823 WMO-NR-2008-2-009 CERCLA
199-N-19 A4668 WMO-N-2008-3-142 RCRA 299-E28-6 A4826 WMO-N-2008-3-192 RORA
1 99-N-27 A4676 WMQI-N-2008-3-21 6 RCRA 299-E28-8 A6788 WMO-N-2008-3-i 93 RCRA
199-N-3 A4679 WMVO-N-2008-3-143 RCRA 299-E32-5 A4833 WMO-NR-2008-3-ii5 CERCIA
199-N-34 A4683 WMO-N-2008-3-i44 RORA 299-E33-12 A4839 WMO-N-2008-3-195 RCRA
199-N-34 A4683 WMO-NR-2008-3-066 CERCLA 299-E33-13 A4840 WMO-N-2008-3-103 RCRA
199-N-34 A4683 WMO-NR-2008-3-066 CERCIA 299-E33-14 A4841 WMO-NR-2008-3-090 CERCLA
199-N-46 A5833 WMO-NR-2008-i -015 CERCLA 299-E33-15 A4842 WMO-N-2008-3-104 RCRA
199-N-50 A4693 WMO-N-2008-3-145 RORA 299-E33-16 A6855 WMO-N-2008-3-105 RORA
199-N-51 A4694 WMO-N-2008-3-i46 RCRA 299-E33-17 A4843 WMO-N-2008-3-i06 RCRA
199-N-57 A4700 WMO-NR-2008-3-069 CERCLA 299-E33-17 A4843 WMO-NR-2008-3-088 RCRA
199-N-59 A4702 WMO-N-2008-3-098 RCRA 299-E33-18 A4844 -WMO-N-2008-3-107 RCRA
199-N-67 A4711 WMOG-N-2008-3-050 RCRA 299-E33-iA A4838 WMO-N-2008-3-108 RCRA
199-N-75 A4718 WMO-N-2008-3-099 RCRA 299-E33-20 A4847 WMO-N-2008-3-i09 RCRA
199-N-99A A991 0 WMO-N-2008-3.051 RCRA 299-E33-21 A4848 WMO-N-2008-3-ii0 RCRA
199-N-99A A9910 WMO-NR-2008-2-002 CERCLA 299-E33-26 A4850 WMO-NR-2008-4-64 CERCIA
299-E13-14 A4726 WMO-N-2008-3-225-- RCRA _ 299-E33-3 A4854 WMQ-N-2008-3-111 RCRA
299-E13-5 A5853 WMVO-N-2008-3-22i RCRA 299-E33-334 88810 WMO-N-2008-3-112 RCRA
299-E13-5 A5853 WMO-NR-2008-3-076 DOH 299-E33-335 88811 WMO-N-2008-3-i13 RCRA
299-E16-1 A4727 WMVO-N-2008-3-18i RCRA 299-E33-337 03390 WMO-N-2008-3-114 RCRA
299-E16-i A4727 WMO-NR-2008-4-050 CERCLA 299-E33-338 C3391 WMO-N-2008-3-115 RCRA
299-E17-1 A4728 WMVO-N-2008-3-019 RCRA 299-E33-339 C3392 WMO-N-2008-3-116 RCRA
299-E17-12 A4730 WMO-NR-2008-3-000 CERCLA 299-E33-339 C3392 WMO-NR-2008-3-089 CERCLA
299-E17-22 03826 WMO-N-2008-3-020 RCRA 299-E33-339 C3392 WMO-NR-2008-4-26 CERCLA
299-E17-22 C3826 WMO-NR-2008-4-004 RCRA 299-E33-341 05856 WMO-NR-2008-4-016 CERCLA
299-E17-23 C3827 WMVO-N-2008-3-02i RCRA 299-E33-342 05857 WMO-NR-2008-4-015 CERCLA
299-E17-25 03926 WMVO-N-2008-3-022 RCRA 299-E33-343 C5868 WMO-NR-2008-4-013 CERCIA
299-E~I-26 04648 WMVO-N-2008-3-023 RCRA 299-E33-344 C5859 WMO-NR-2008-4-012 CEROLA
299-E17-26 04648 WMO-NR-2008-2-05i Other 299-E33-345 06226 WMO-NR-2008-4-0i4 CERCIA
299-E17-26 04648 WMO-NR-2008-2-0ii RCRA 299-E33-44 88554 WMO-N-2008-3-117 RCRA
299-E23-1 A4747 WMO-NR-2008-4-021 CERCLA 299-E33-47 04259 WMO-N-2008-3-118 RCRA
299-E23-1 A4747 WMO-NR-2008-4-054 CERCIA 299-E33-47 04259 WMO-NR-2008.4-063 CERCIA
299-E24-21 03177 WMVO-N-2008-3-024 RCRA 299-E33-48 04260 WMO-N-2008-3-119 RCRA
299-E24-22 C4123 WMVO-N-2008-3-100 RCRA 299-E33-49 04261 WMVO-N-2008-3-120 RCRA
299-E24-24 04647 WMVO-N-2008-3-025 RCRA 299-1133-9 A4873 WMO-N-2008-3-122 RCRA
299-E24-33 04257 WMVO-N-2008-3-101 RCRA 299-Wi10-1 A7136 WMO-N-2008-3-i23 RCRA
299-E24-5 A5899 WMO-N-2008-3-189 RCRA 299-Wi 0-l A7136 WMO-NR-2008-2-048 CER0LA
299-E24-8 A4758 WMVO-N-2008-3-190 RCRA 299-W1O-26 88548 WMO-NR-2008-2-059 RCRA
299-E25-17 A6031 WMO-N-2008-3-026 RCRA 299-Wi10-28 03400 WMO-NR-2008-1-026 CERCLA

299-E25-18 A4764 WMO-N-2008-3-19i RCRA 29-W-2 03400 WMO-NR-2008-2-047 CERCLA
299-E25-19 A4765 WMO-N-2008-3-027 RCRA 299-W1O-28 03400 WMO-NR-2008-4-041 RCRA
299-E25-2 A4766 WMO- N-2008-3-102 RORA 299-Wi10-29 04988 WMO-N-2008-3-196 IRCFRA
299-E25-20 A4767 WMVO-N-2008-3-203 RCRA 299-WIO-30 0 4989 WMO-N-2008-3-i97I RCRA J
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Table 4.0-4. (cont.)

Well Name Well Id Field Order Number Program* Well Name Well Id Field Order Number Program*
299-W10-31 05194 WMO-N-2008-3-198 RCRA 399-1-23 05000 WMO-NR-2008-1-050 CEROLA

299-WIO-33 C5855 WMQ-NR-2008-1-035 RCRA 399-2-5 05708 WMO-NR-2008-1-054 CERCLA

299-WIO-4 A7137 WMO-NR-2008-1-025 RCRA 399-3-12 A5048 WMO-NR-2008-4-007 CERCLA

299-W1O-5 A4898 WMO-NR-2008-4-065 CERCLA 399-3-12 A5048 WMO-NR-2008-4-067 CERCLA

299-W1O-8 A4899 WMO-N-2008-3-124 RCRA 399-3-18 04999 WMO-N-2008-3-054 RCRA

299-W1O-8 A4899 WMO-NR-2008-1-027 RORA 399-3-19 05001 WMO-N-2008-3-156 RCRA

299-Wl1-12 A4902 WMO-NR-2008-1-028 RCRA 399-3-19 C5001 WMO-NR-2008-4-025 CEROLA

299-Wll-3 A5473 WMO-N-2008-3-125 RCRA 399-3-20 05002 WMO-N-2008-3-157 RCRA

299-Wll-37 A9889 WMO-NR-2008-4-042 CERCLA 399-3-22 05706 WMO-NR-2008-1-055 CERCIA

299-Wll-39 03117 WMO-N-2008-3-126 RCRA 399-3-6 A5049 WMQ-NR-2008-4-009 CERCLA

299-WI1-40 03118 WMO-N-2008-3-127 RCRA 399-4-1 A5052 WMO-NR-2008-4-008 CERCLA

299-Wll-43 04694 WMO-N-2008-3-128 RCRA 399-4-14 05707 WMO-NR-2008-1-053 CEROLA

299-Wll-45 04948 WMQ-N-2008-3-129 RCRA 499-SO-8 A8099 WMO-N-2008-3-055 RCRA

299-Wll-46 04950 WMO-N-2008-3-130 RCRA 499-Sl-BJ A8114 --WMO-N-2008-3-056 RCRA

299-Wll-47 04990 WMO-N-2008-3-131 RCRA 699-17-5 A5073 WMO-NR-2008-1-003 CERCLA

299-Wl1-48 05243 WMO-N-2008-3-052 R0RA 699-19-88 A5077 WMO-N-2008-3-030 RORA

299-Wll-48 05243 WMO-NR-2008-1-002 CERCLA 699-2-3 A5078 WMO-N-2008-3-031 RCRA

299-Wll-7 A491 0 WMO-N-2008-3-132 RCRA 699-23-34A A5087 WMO-NR-2008-3-096 RCRA
299-WI1-7 A4910 WMO-NR-2008-1-036 CERCLA 699-24-33 A5089 WMO-N-2008-3-137 RCRA

299-Wll-87 05407 WMO-NR-2008-3-094 CERCLA 699-24-34B A5091 WMO-NR-2008-4-048 CERCLA

299-W12-1 A4912 WMO-NR-2008-4-039 CERCLA 699-24-35 A5093 WMO-NR-2008-3-078 RORA

299-W13-1 04238 WMO-N-2008-3-133 RCRA 699-24-46 A8457 WMO-NR-2008-2-086 CERCLA
299-W13-1 04238 WMO-NR-2008-4-040 CERCLA 699-25-33A A5094 WMO-N-2008-3-159 RCRA

299-W14-14 88547 WMO-NR-2008-3-087 RCRA 699-26-35C A5104 WMO-N-2008-3-160 RCRA

299-W15-1 A7348 WMO-N-2008-3-148 RCRA 699-2-6A 88077 WMO-N-2008-3-057 RORA

299-Wi5-15 A4919 WMO-NR-2008-2-046 CERCLA 699-2-7 A8122 WMO-N-2008-3-058 RORA

299-Wl15-152 04685 WMO-NR-2008-2-045 CEROLA 699-32-22A A5126 WMO-NR-2008-3-079 RORA

299-W15-2 A5466 WMO-N-2008-3-149 RCRA 699-32-43 A5127 WMQ-NR-2008-2-087 CEROLA

299-W15-31A B2471 WMO-N-2008-3-053 RCRA 699-32-72A A5130 WMO-N-2008-3-161 RORA

299-W15-39 82755 WMO-NR-2008-2-060 CERCLA- 699-32-76 04975 WMO-NR-2008-3-116 CERCLA

299-W1 5-39 82755 WMO-NR-2008-2-060 CERCLA 699--33-42-- A5132 WMQ-N-2008-3-220 RCRA
299-Wl17-1 0C4237 WMO-N-2008-3-199 RCRA 699-34-42 A5136 WMO-N-2008-3-221 RCRA

299-W18-15 A4932 WMO-N-2008-3-150 RORA 699-34-72 04972 WMO-NR-2008-3-117 CERCLA

299-W18-23 A4935 WMO-NR-2008-4-005 CERCLA 699-35-66A A5139 WMO-N-2008-3-162 RCRA

299-W18-30 A4942 WMO-NR-2008-2-049 RCRA 699-35-70 A5140 WMO-N-2008-3-223 RORA

299-W18-40 0C3395 WMO-N-2008-3-134 RCRA 699-36-61A A5144 WMO-N-2008-3-229 RORA

299-W19-101 04966 WMO-N-2008-3-135 RCRA 699-36-7013 04299 WMO-N-2008-3-138 - RCRA
299-W19-101 04966 WMO-NR-2008-4-047 CERCLA 699-37-68 B2732 WMO-N-2008-3-230 RCRA

299-W19-105 04968 WMO-N-2008-3-136 RORA 699-38-65 A5148 WMO-NR-2008-4-046 CERCLA

299-W19-12 A4945 WMO-NR-2008-1-022 RCRA 699-38-70 A5149 WMO-NR-2008-4-045 CERCLA

299-W19-37 82465 WMO-NR-2008-2-070 CEROLA 699-38-70B 04236 WMO-N-2008-3-163 RCRA
299-W19-37 82465 WMO-NR-2008-2-070 CERCLA 699-38-700 04256 WMQ-N-2008-3-164 RCRA

299-W22-10 A7835 WMO-N-2008-3-200 RCRA 699-39-79 A5151 WMO-N-2008-3-212 RCRA

299-W22-26 A4968 WMO-NR-2008-3-110 RORA 699-40-65 04235 WMO-N-2008-3-165 RORA

299-W22-50 88814 WMO-NR-2008-3-111 RORA 699-42-E9B3 A8674 WMO-N-2008-3-166 RORA

299-W22-69 04969 WNIO-N-2008-3-151 RCRA 699-43-3 A8677 WMO-N-2008-3-167 RCRA
299-W22-72 04970 WMO-N-2008-3-152 RORA 699-43-44 88758 WMO-N-2008-3-213 RORA

299-W22-82 03124 WMO-NR-2008-3-010 CERCLA 699-45-69A A5196 WMO-N-2008-3-168 RORA

299-W22-83 03126 WMO-NR-2008-2-072 RCRA 699-46-218B A5197 WMQ-NR-2008-2-068 CERCLA

299-W22-86 04971 WMO-N-2008-3-153 RCRA 699-47-60 A5202 WMO-N-2008-3-169 RCRA

299-W22-87 04977 WMO-N-2008-3-154 RCRA 699-48-50B 05196 WMO-N-2008-3-170 RCRA

299-W23-19 88809 WMO-NR-2008-2-044 CEROLA 699-48-71 A5214 WMO-NR-2008-2-029 CERCLA

299-W23-4 A4987 WMO-N-2008-3-201 RORA 699-48-71 A5214 WMO-NR-2008-2-029 CERCLA

3099-47-188 A5062 WMO-N-2008-3-155 RCRA 699-49-1000 A8804 WMO-NR-2008-4-034 CERCLA

399-1-16C A5027 WMO-NR-2008-2-030 CERCLA 699-49-55A A5217 WMO-NR-2008-3-077 CERCLA

399-1 -1 7A A5028 WMO-NR-2008-1-051 CERCLA 699-49-55A A5217 WMO-NR-2008-3-077 CERCLA

399-1-18B A5032 WMO-NR-2008-1-011 CEROLA 699-49-79 A5221 WMO-NR-2008-2-027 Other

399-1-180 A5033 WMO-NR-2008-1-010 CEROLA 699-50-59 04882 WMO-NR-2008-4.028 CERCLA
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699-50-74 04697 WMVO-N-2008-3-059 RCRA 699-94-41 0566 WMO-NR-2008-2-078 CERCIA

699-50-74 04697 WMO-NR-2008-1-001 CERCLA 699-94-43 C5661 WMO-NR-2008-3-005 CERCLA

699-51-75 A5232 WMO-NR-2008-2-028 Other 699-95-45 C5660 WMO-NR-2008-2-077 CERCLA

699-51-75 A5232 WMO-NR-2008-3-095 RCRA 699-95-48 05667 WMO-NR-2008-3-008 CERCLA_
699-53-55B A5245 WMVO-N-2008-3-217 RCRA 699-95-51 C5663 WMO-NR-2008-3-007 CERCLA

699-53-550 A5246 WMO-NR-2008-3-011 CEROLA _699-96-52B 05668 WMO-NR-2008-3-009 CERCLA-
699-54-34 A5248 WMO-N-2008-3-1 71 RCRA 699-97-41 05657 WMO-NR-2008-3-004 CERCLA

699-55-500 A5257 WMO-NR-2008-4-024 CERCLA 699-97-43 A5360 WMO-N-2008-3-177 RCRA

699-55-57 A5259 WMO-NR-2008-3-014 CERCLA 899-97-43B 05664 WMO-NR-2008-2-079 CERCLA

699-61-62 A5285 WMO-NR-2008-3-002 CERCLA 699-97-430 C5685 WMO-NR-2008-2-080 CERCIA

699-62-43F A8944 WMVO-N-2008-3-032 RORA 699-97-45 05659 WMO-NR-2008-2-020 CERCIA

699-63-55 A5291 WMO-N-2008-3-033 RCRA 699-97-4513 05686 WMO-NR-2008-2-019 CERCIA

699-63-55 A5291 WMO-NR-2008-1-012 CERCLA 699-97-45B 05666 WMO-NR-2008-2-081 CERCLA

699-64-27 A5295 WMO-N-2008-3-034 RCRA 699-97-48B 05662 WMO-NR-2008-3-006 CERCIA

699-65-50 A5300 WMO-N-2008-3-035 RCRA 699-97-480 05687 WMO-NR-2008-2-018 CERCLA

699-66-23 A5306 WMVO-N-2008-3-036 RCRA 699-97-48C 05687 WMO-NR-2008-2-082 CERCLA

699-70-68 A531 9 WMVO-N-2008-3-037 RCRA 699-97-51A A5362 WMO-N-2008-3-178 RCRA

699-73-61 A5327 WNIO-N-2008-3-038 RCRA 699-98-43 05656 WMO-NR-2008-3-003 CERCLA

699-74-44 A5328 WMVO-N-2008-3-222 RCRA 699-98-49A A5363 WMVO-N-2008-3-179 RCRA

699-77-36 A5330 WMVO-N-2008-3-039 RORA 699-98-51 05669 WMO-NR-2008-2-021 CERCLA

699-78-62 A5332 WMVO-N-2008-3-172 RCRA 699-S1I-E12AP A9778 WMVO-N-2008-3-214 RORA

699-81-38 A5.337 WMVO-N-2008-3-060 RCRA 699-S2-34B 68101 WMVO-N-2008-3-215 RORA

699-8-17 A5333 WMVO-N-2008-3-061 RCRA 699-S31-1 A5378 WMVO-N-2008-3-219 RCRA

699-83-47 A5341 WMO-N-2008-3-040 RCRA 699-S32-E13A A5385 WMVO-N-2008-3-180 RCRA

699-86-42 A5344 ,WMVO-N-2008-3-173 ,RCRA 699-S6-E4A A9152 WMVO-N-2008-3-181 RCRA

699-87-42A A5345 WMVO-N-2008-3-174 RCRA 699-S6-E4A A9152 WMO-NR-2008-3-102 CEROLA

699-88-41 A5347 WMVO-N-2008-3-175 RCRA 69S-4 95 II-R98307 CRL
699-90-45 A5352 WMVO-N-2008-3-176 RCRA 69S6EE A15 WON208327 CR A

*RCRAICEROLA designator indicates funding source maintenance was performed.
CERCLA = Comprehensive Environmental Response, Compensation, and Liability Act of 1980.
DOH = Washington State Department of Health.
RCRA = Resource Conservation and RecoveryAct of11976.
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Table 4.0-5. Vadose Zone and Groundwater Wells Decommissioned, Fiscal Year 2008.

Operable Unit Well Name Well ID Well Type Operable Unit Well Name Well ID Well Type

100-FR-3 199-F5-3 A458l9 Groundwater 200-BP-5 299-E28-76 A6827 Vadose

100-FR-3 699-82-32 A9004 Groundwater 200-BP-5 299-E28-91 A6842 Vadose
100-FR-3 699-82-45A A5339 Groundwater 200-BP-5 299-E33-25 A6858 Groundwater

i00-FR-3 C3401 C3401 Unclassified 200-BP-5 299-E33-286 A7082 Vadose

100-HR-3-D 699-101-48A A9101 Groundwater 200-BP-5 299-E33-66 A6874 Vadose

100-H-R-3-D 699-96-49 A5358 Piezometer Host 200-BP-5 299-E33-69 A6877 Vadose

100-HR-3-D 699-96-49P A9775 Hosted Piezonieter 200-BP-5 299-E33-70 A6878 Vadose

100-HR-3-H 699-97-43 A5360 Piezometer Host 200-BP-5 299-E33-72 A6880 Vadose

100-HR-3-H 699-99-42 A5364 Groundwater 200-BP-5 299-E33-73 A6881 Vadose

100-HR-3-H C3402 C3402 Unclassified 200-BP-5 299-E33-74 A6882 Vadose

100-KR-4 199-K-109A A9828 Groundwater 20,0-BP-5 299-E33-76 A6884 Vadose

100-KR-4 199-K-27 A4653 Groundwater 200-BP-5 699-43-41A A68f2 Vadoe

100-KR-4 199-K-8 A5736 Vadose 200-BP-5 699-47-51 A8752 Vados

100-NR-2 199-N-1 A5813 Piezometer Host 200-BP-5 699-62-43C A8941 Groundwater

100-NR-2 199-N-1 5 A5826 Groundwater 200-BP-5 699-62-430 A8942 Groundwater

100-NR-2 199-N-1 57 C6709 Vadose 200-BP-5 699-62-43E A8943 Groundwater
100-NR-2 199-N-158 C571 0 Vadose 200-BP-5 69"-2-43G A8945 Unclassified

100-NR-2 19941-1P A9533 Hosted Piezometer 200-BP-5 699-62-43H A8946 Groundwater

100-NR-2 199-N-laQ A9534 Hosted Piezometer 200-BP-5 699-62-431 A8947 Groundwater

100-NR-2 199-N-30 A5828 Groundwater 200-BP-5 699-62-43J A8948 Groundwater

100-NR-2 199-N-36 A4684 Groundwater 200-BP-5 699-62-43K A8949 Groundwater

100-NR-2 199-N-39 A468l6 Groundwater 200-BP-5 699-62-43L A8950) Groundwater

100-NR-2 199-N-40 A4688 Groundwater 200-BP-5 699-62-43M A8951 Groundwater

100-NR-2 199-N-42 A4690 Groundwater 200-BP-5 699-62-43N A8952 Groundwater

100-NR-2 199-N-44 A4691 Groundwater 200-BP-5 C3151 C3161 Unclassified
100-NR-2 199-N-53 A4696 Groundwater 200-Pa-1 299-E13-51 A5867 Vadose

100-NR-2 199-N-6 A4703 Groundwater 200-PO-1 299-E13-52 A5868 Vadose

i00-NR-2 199-N-8Q A5817 Independent Piezometer 200-Pa-i 299-E25-53 A6042 Vadose

100-NR-2 i99-N-8R A5818 Independent Piezometer 200-Pa-i 699-19-47A A8412 Groundwater

100-NR-2 199-N-8T A5819 Independent Piezometer 200-Pa-i 699-19-47C A8414 Vadose
100-NR-2 199-1.U A5820 Independent Piezometer 200-Pa-i 699-19-470 A8415 Undlassified

100-NR-2 199-N-8V A5821 Vadose 200-PO-i C3369 C3369 Unclassified

100-NR-2 199-N-94A A9880 Vadose 200-Pa-i C3516 03516 Unclassified
100-NR-2 699-84-62A A9034 Groundwater 200-Pa-i C3517 03517 Unclassified

10G-NR-2 C3157 C3157 Unclassified 200-Pa-i C3540 C3540 Unclassified

1D0-NR-2 C3158 C3158 Unclassified 200-PO-i C3541 03541 Unclassified

100-NR-2 03159 C3159 Unclassified 200-UP-i 299-W18-177 A7659 Vadoe

100-NR-2 03160 03160 Unclassified 200-UP-i 699-36-67 62733 Groundwater
100-NR-2 03161 03161 Unclassified 200-UP-1 699-37-68 B2732 Groundwater

100-NR-2 03163 03163 Unclassified 200-UP-1 03324 03324 Unclassified

1100-EM-i 03327 03327 Soil Tube 200-UP-i 03325 C3325 Unclassified

110G-EM-i C3328 03328 Soil Tube 200-ZP-1 299-W10-169 A7252 Vadose
1100-EM-1 03329 C3329 Soil Tube 200-ZP-1 299-WIO-170 A7253 Vadose

1100-EM-1 03330 C3330 Soil Tube 200-ZP-1 299-W10-175 C5651 Unclassified

1100-EM-1 03331 03331 Soil Tube 200-ZP-1 299-W15-213 A7511 Vadose
1100-EM-1 03332 03332 Soil Tube 200-ZP-1 299-Wi15-65 A7366 Vadose
110G-EM-i 03652 03652 Soil Tube 200-ZP-1 299-W15-66 A7367 Vadose

1100-EM-i 03653 0365 Soil Tube 200-ZP-1 299-Wi 5-80 A7381 Vadose
1100-EM-i 03654 03654 Soil Tube 200-ZP-1 299-W18-151 A7634 Vadose

1100-EM-i PNL-23 A9970 Soit Tube 200-ZP-1 299-W6-1 A4996 Groundwater

200-BP-5 299-E28-50 03659 UnclassifiedI
2008Za-2 0332 03532 Unclassified

20G-BP-5 299-E28-73I A6624 Vadose

Groundwater - A well constructed with the open interval extending below the waler table. This is the general case and should niot be used if the site could otherwise be dlassified
as an aquifer tube. piezonleter. or piezometer host.
Vadose - A vadose zone monitoring site where casing (greater than two inches in diameter) is left in place after drilling activities are completed. May have a screen. open bottom.
or may be dosed.
Hosted Piezoreeter - Groundwater monitoring well constructed inside of a host well. In most cases wells ame one and one half inch diameter with the open interval extending below

the water table.
Independent Piezometer - Small diameter independent groundwater monitoring well not constructed inside of a host welt. In most cases wells are one and one half inch diameter
Piezometer Host -A well with one or more piezometers constructed inside it
Soil Tube - A small diameter tube (less than two inches in diameter) and possibly a screen are left in place after the drilling is completed for sampling.
Vadose - A vadose zone monitoring site where casing (greater than two inches in diameter) is left in place after drilling activities are completed. May have a screen, open bottom,
or may be closed.
Unclassified - well type unknown.
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Figure 4.0-2. Hanford Site and Surrounding Area Depicting Various Geographic Regions.
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Figure 4.0-3. Well Installations, Fiscal Year 2008.
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Figure 4.0-4. Physically Decommissioned Vadose Zone and Groundwater Wells, Fiscal Year 2008.
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Appendix - A Supporting Information for CERCLA
Groundwater Operable Units
M. J. Hartman

Under the Comprehensive Environmental Response, Compensation, and Liability Act of 1980,
the groundwater and vadose zone beneath contaminated portions of the Hanford Site are divided into
11I groundwater operable units. Figure 1. 1-1I of the main text shows the locations of these units and related
groundwater interest areas on the Hanford Site. The interest areas are defined informally to aid in planning,
scheduling, and data interpretation.

Tables A-i1 through A- 19 list the constituents, monitoring wells, and the frequency of sampling for each
operable units required by sampling and analysis plans or other documentation. The tables also indicate
whether the wells were sampled as scheduled during fiscal year 2008.

In many cases, wells are sampled for additional constituents not strictly required by the plans. Those
constituents are not listed in the tables of this appendix, but data files accompanying this report include all
required and supplemental data.
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Table A-I. Monitoring Wells and Constituents for the 100-BC-5 Operable Unit.

CC

.E Sampled as Scheduled
Wl U E .9 - E in mFY 2008

.(~ 0 :P ~)~ f

199-B2-12 BC BC BC BC BC BC BC Not scheduled

199-B2-13 A BE A BE A BE BE Yes

199-B3-1 A A A A A A Yes

199-B3-46 BC BO A BC A A Yes

199-B3-47 A A A A A A A A Yes

199-B4-1 BE BE BE BE BE BE BE BE Yes

199-B4-4 BE BE BE BE Yes

1 99-B4-7 BO BC BC BC BC BC BC Not scheduled

199-B4-8 A BE A BE A BE BE Yes

199-B5-1 A A A A A A BE A Yes

199-B5-2 BO BC A BO A Yes

199-B8-6 BC BC BC BO BC BC A Yes

199-B8-7 M/Q M/Q M/0 M/Q M/Q M/Q MIC Yes

199-B8-8 M/Q M/Q M/Q MIC M/Q IWO M/0 Yes

199-B9-2 BE BE BE BE Yes

1 99-B9-3 BC BC BC BC BC BC BC Not scheduled

699-63-90 BE BE BE BE BE BE Yes

699-65-72 BE BE BE BE Yes

699-65-83 BE Yes

699-66-103 BE Yes

699-67-86 BC Not scheduled

699-68-105 BC BC BC BC Not scheduled

699-71-77 BC BC BC BC BC Not scheduled

699-72-73 A A A A BC Yes

699-72-92 BC BC BC BC Not scheduled

AT-01 A A Yes

AT-03 A A Yes

AT-04 A A A Yes

AT-05 A A A A A A Yes

AT-06 A A A A A A Yes

AT-07 A A A A A Yes

AT-il1 A A A A A Yes

AT-1 2 A A A A A Yes

AT-B-i1 A A Yes

AT-B-2 A A Yes

AT-B-3 A A A A A A Yes

AT-B-4 A A A A A Yes

AT-B-5 A A A A A A A Yes

AT-B-7 A A A A A A Yes

Sep037-1 A A A A Sampled 9/2007. Total Cr
Seep instead of hexavalent.

Sep039-2 A A A A Sampled 9/2007. Total Cr
Seep instead of hexavalent.

Requirements from DOEIRL-2003-38 and TPA-CN-i82.

A = to be sampled annually.
BE = to be sampled biennially, even fiscal year.
BC = to be sampled biennially, odd fiscal year. M/Q =monthly through January 2008; quartely thereafter.
IFY =fiscal year.
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Table A-2. Monitoring Wells and Constituents for the 100-KR-4 Pump-and Treat Systems.

I0 1
* .2 ~ SapeEsceue

well Monitoring Purpose E E ape s ceue CommentC in FY 2008

116-K-2 Trench Wells

199-K-18 Compliance M A A Missed Mar, Auga

199-K-20 Compliance M A A Missed July-

199-K-114A Extraction/compliance M S S Yes

199-K-117A Compliance M A A Yes

199-K-i129 Extraction/compliance M S S Yes

199-K-130 Extraction/compliance A A A Yes

199-K-i131 Extraction/compliance A A A Yes

199-K-144 Compliance A A A Yes Installed FY 2008

199-K-145 Compliance A A A Yes Installed FY 2008

199-K-i146 Compliance A A A Yes Installed FY 2008

199-K-147 Extraction/compliance A A A Yes Installed FY 2008
199-K-148 Extraction/compliance A A A Yes Installed FY 2008

199-K-149 Extraction/compliance A A A Yes Installed FY 2008

199-K-150 Compliance A A A Yes Installed FY 2008

199-K-151 Performance A A A No tritiumb Installed FY 2008
199-K-i152 Performance A A A Yes Installed FY 2008

199-K-i153 Performance A A A Yes Installed FY 2008

199-K-156 Performance A A A Yes Installed FY 2008
199-K-i157 Performance A A A Yes Installed FY 2008

199-K-i161 Extraction/compliance A A A Yes Installed FY 2008

199-K-i162 Compliance I A I A A Yes Installed FY 2008

KW Wells

199-K-34 Performance Q S S Sr-90 onceb

199-K-106A Performance Q S S No Sr-90b

199-K-I 07A Performance Q S S Sr-90 onceb

199-K-I132 Extraction/compliance Q S S Yes

199-K-138 Extraction/compliance Q S S Yes

199-K-i139 Extraction/compliance Q S S Yes

199-K-140 Extraction/compliance Q S S Yes

Requirements from DOE/RL-2006-52 and DOEIRL-2006-75. Wells 199-K-1 30 htrough 199-K-1 62 (116-K-2 Trench)
monitored under "pre-startup" phase.

aScheduling conflict.
bScheduling error.

A = to be sampled annually.
FY = fiscal year.
O = to be sampled quartely.
S = to be sampled semiannually.
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Table A-3. Monitoring Wells and Constituents for I100-KR-4 Operable Unit Long-Term
Monitoring.

Wel orSee . ~E 0 . Sampled as Scheduled in
Wel or See 0, E* C5 FY 2008

199-K-11 BO 80 BO BO BO BO Not scheduled

199-K-18 A A A A A A Yes

199-K-19 A A A A A A Yes

199-K-20 A A A A A A Yes

199-K-21 A A A I A A A Yes

199-K-22 A A A A A A Yes

1 99-K-23 B0 BO A BO0 BO Yes

199-K-27 BE BE BE BE BE S BE Yes

1 99-K-30 80 80 80 80 80 80 Not scheduled

199-K-31 A A A A A A Yes

199-K-32A A A A A A A A Yes

199-K-32B A A A A A A Yes

199-K-34 80 80 80 80 B0 80 Yes

199-K-36 S S S S Q Q Q S Yes
199-K-37 A A A A A A Yes

199-K-I 06A BE BE BE BE BE BE Yes

199-K-107A A A A A Q A A Yes

199-K-108A A A A A A Q A A Yes

199-K-109A A A A A A A A Yes

199-K-110A BE BE BE BE BE BE Yes

199-K-lilA A A A A A A A A Yes

199-K-130 A A A Yes

199-K-141 Q Q Q Q 0 Q Q Yes

199-K-142 0 Q 0 Q Q Q 0 Yes

199-K-143 A A A A Q A A Yes

199-K-144 A A Yes

199-K-146 A A A A Yes

199-K-156 A A A A Yes

199-K-157 A S A S Yes

199-K-162 A A A A Yes

699-70-68 A A A A A A Yes

699-73-61 BE BE BE BE BE BE Yes

699-78-62 A A A A A A A Yes

Aquifer tubes 43 tubes sampled

SK-057-3 A A A A A A No

SK-077-1 A A A A A A Yes

SK-082-2 A IA IA A L L A A No

Requirements from NPL agreement change control form 108, dated 11/20/96, as modified by CON 062039
further modified in subsequent years.

A = to be sampled annually.
BE = to be sampled biennially, even fiscal year.
80 = to be sampled biennially, odd fiscal year.
FY = fiscal year.
M = to be sampled monthly.
0 = to be sampled quarterly.
S = to be sampled semiannually.
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Table A-4. Monitoring Wells and Constituents for 100-NR-2 Interim Action.

0 a

Wel~am 7w Sampled as Scheduled in FY 2008
= a~ 0 E E!'
.X 2 *E e Ru 0 = .2 I.
<__ 41 r CO 0 0 W I_ __P_

199-N-2 A A A A A A Yes

199-N-3 S S S S S S S Yes

199-N-14 S S S S S S Yes

199-N-16 A A A A A A A No TPH due to lab error

199-N-18 S S S S S 2nd delayed till 10/2008

199-N-19 A Yes

1 99-N-21 A A A A No, electnical safety issue

1 99-N-26 A A A A No; dig site, no access

199-N-27 A A A A A A A Yes

199-N-28 A A A A Yes

199-N-32 S S S S S S S Yes

199-N-34 A A A A A Yes

199-N-41 A A A A AYe

1 99-N-SO A AYe

199-N-51 A AYe

199-N-56 A AYe

199-N-57 A A A A _ _ __ _s

199-N-64 A A A A A AYe

199-N-67 S S S S S S Yes

199-N-70 A A A A A A A A Yes

199-N-73 A A A Yes

199-N-74 A A A A Yes

199-N-75 S S S S S S Yes

199-N-76 S S S S S S S Yes

199-N-80 A A A A IA IA A A Yes

199-N-81 A A A A A A A Yes

199-N-92A A A A A A A Yes

199-N-96A A A A A A A A A Yes

199-N-99A A A A A A A Yes

Monitoring requirements have been modified (expanded) from DOE/RL-2001-27.
DOE/RL-2001 -27 also lists wells 199-N-1 7, 199-N-54, which have been decommissioned.

A = to be sampled annually.
FY = fiscal year.
TPH = total petroleum hydrocarbons.
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Table A-5. Monitoring Wells and Constituents for 100-NR-2 Shoreline Monitoring.

V EZWell or Tube Z 0
.E c to * Sampled as Scheduled in FY 2008

cc .2 0! : E i

199-N-14 S S Yes
1 99-N-46 0 Q M M 0 0 a a Changed frequency to Q for all constituents
1 99-N-67 0 0 M M 0 0 0 Q Changed frequency to Q for all constituents
1 99-N-75 0 0 Q 0 0 Q Q 0 Changed frequency to S for all constituents
1 99-N-76 S S Yes
199-N-92A S S S S S S S S Yes
I 99-N-96A 0 Q M M Q Q 0 0 -Q Changed frequency to Q for all constituentsa Last Q delayed till 10/2008.
1 99-N-99A Q Q M M Q Q Q Q Changed frequency to Q for all constituentsI
199-N-i 03A a Q 0 Q Q Q 0 0 Changed frequency to S for all constituentsa
199-N-i 05A 0 0 Q0 Q Q 0 0 Q Changed frequency to S for all constituents
199-N-i 06A Q Q Q Q Q Q Q Q Changed frequency to S for all constituents
199-N-119 Q Q M M Q Q 0 Q Changed frequency to Q for all constituents
199-N-120 S S S S S S S S Yes
199-N-121 S S S S S S S S Yes
199-N-122 0 0 M M 0 Q 0 0 Deferred sampling to apatite treatability test plan.
199-N-123 0 Q M M 0 Q 0 0 0 Deferred sampling to apatite treatability test plan.
199-N-146 Q Q M M Q Q 0 0 Deferred sampling to apatite, treatability test plan.
199-N-147 0 0 M M 0 Q Q Q Deferred sampling to apatite, treatability test plan.
NVPI-1 Q Q No yield Dec or Jan; Missed Sepb
NVPI-2 Q 0 No yield Dec; Submerged dun; Missed Sepb
NVPl-3 Q Q No yield Dec; Submerged dun; Missed SepI
NVPI-4 Q Q No yield Dec; Submerged Jun; Missed Sepb
NVPI-5 Q 0 Submerged Jun; Missed Sepb
NVP2-116.3 Q__ Q Submerged dun; Missed Sepb

NVP2-116.0 Q 0 M M Q a Q a Deferred sampling to apatite treatability test plan.
NVP2-115.7 Q_ Q Submerged Jun; Missed Sepb
NVP2-115.4 __ Q Q Submerged dun: Missed SepI
NVP2-115.1 Q_ Q Submerged dun; Missed Sepb
Array-OA A A 0 Q A A 0 0 A Missed Sep;b No TPH Jun due to preservation error
Array-lA A A Q 0 A A Q Q A Submerged Jun: Missed Sep
Array-2A A A 0 0 A A Q Q A Missed Sep b
Array-3A Q Q M M Q aQ 0 Q Deferred sampling to apatite treatability test plan.
Array-4A Q 0 M M Q Q Q Q Deferred sampling to apatite, treatability test plan.
Array-6A 0 Q M M 0 Q Q 0 Deferred sampling to apatite treatability test plan.
Array-7A A A Q 0 A A A A Missed Sep b
Array-8A A A 0 Q A A A A Missed Sep b
Array-9A A A Q 0 A A A A Missed Sep b
Array-10A A A Q Q A A A A Missed Sep b

Array-11A A A Q 0 A A A A Missed Sep b
Array-12A A A Q Q A A A A Missed Sep b
Array-13A A A Q 0 A A A A Missed Sep b
Array-14A A A Q Q A A A A Missed Sep b
Array-15Ac A A 0 Q A A A A Missed Sep b
Array-16AM A A Q Q A A A I-A Missed Sep b
C6132c A A Q 0 A A 0 0 A Missed Sep b
C6135c A IA IQ I0 A A Q Q A Missed Sep b

Requirements from PNNL-15798.
Monitoring plan calls for citrate at selected sites; no citrate data in the Hanlbrd Environmental Information System database.
aDecreased frequency of these wells because 2-year rebound period had passed.
I Aquifer tube sampling procedure was being modified.
cAdded after monitoring plan released.

A = to be sampled annually.
FY =fiscal year.
M = to be sampled monthly.
Q0= to be sampled quarterly.
S = to be sampled semiannually.
TOC = total organic carbon.
TPH = total petroleum hydrocarbons.

Appendix A A-7



DOE/RL-2008-66, Rev. 0

Table A-6. Monitoring Wells and Constituents for the 100-NR-2 Apatite Treatability Test Plan.

Well Name Type of Well 2 Sampled as scheduled In FY 2008
Ce

199-N-122 Compliance W/BM WIO WIBM W/BM P Yes
199-N-123 Compliance W/BM W/0 WIBM W/BM P Yes
199-N-126 Monitoring WIBM W/0 W/BM W/BM P Yes
199-N-i127 Monitoring W/BM W/0 W/BM W/BM P Yes

199-N-128 Monitoring W/BM W/O W/BM W/BM P Yes
199-N-129 Monitoring W/BM W/O W/BM W/BM P Yes
1 99-N-i130 Monitoring W/BM WIO ,W/BM W/BM P Yes
199-N-i131 Monitoring WIBM W/0 W/BM W/BM P Yes

I99N-132 Monitoring W/BM W/0 W/BM WIBM P Yes
199-N-I133 Monitoring W/BM W/O WIBM W/BM P Yes
199-N-i136 Barrier W/BM W/O W/BM WIBM P Yes
199-N-i137 Barrier W/BM W/O W/BM W/BM P Yes
1 99-N-i138 Barrier W/BM W/O W/BM W/BM P Yes
199-N-i139 Barrier WIBM W/O W/BM W/BM P Yes

199-N-140 Barrier W/BM W/0 W/BM W/BM P Yes
199-N-141 Barrier W/BM W/O W/BM W/BM P Yes
199-N-142 Barrier W/BM W/O W/BM WIBM P Yes

199-N-143 Barrier WIBM W/O W/BM WIBM P Yes

199-N-44 Barrier W/BM W/O W/BM W/BM P Yes
199-N-145 Barrier W/BM W/O W/BM W/BM P Yes

199-N-146 Compliance W/BM W/O W/BM WIBM P Yes
199-N-147 Compliance W/BM W/O W/BM W/BM P Yes
199-N-148 Monitoring W/BM W/O W/BM W/BM P Yes

199-N-149 Monitoring W/BM W/O W/BM W/BM P Yes

199-N-i150 Monitoring W/BM W/O WIBM W/BM P yes

199-N-151 Monitoring W/BM W/O W/BM IW/BM P Yes

199-N-i152 Monitoring W/BM W/O W/BM WIBM P Yes

199-N-153 Monitoring W/BM W/O W/BM W/BM P Yes
199-N-154 Monitoring WIBM W/O W/BM W/BM P Yes
199-N-i155 Monitoring W/BM W/O W/BM W/BM P Yes

199-N-i156 Monitoring W/BM W/O W/BM W/BM P Yes

APT1 Aquifer tube W/BM W/O W/BM WIBM P Yes

APT5 Aquifer tube WIBM W/O W/BM W/BM P Yes

Array-2A Aquifer tube W/BM W/O W/BM WIBM P Metals once; anions, beta 3X*

Array-3A Aquifer tube W/BM W/O W/BM W/BM P Yes
Array-4A Aquifer tube W/BM W/O W/BM W/BM P Yes

Array-13A Aquifer tube W/BM W/O W/BM W/BM P Yes

Arrary-7A Aquifer tube WIBM W/O W/BM WIBM P Metals once; anions, beta 3X*

NVP32-116.0 Aquifer tube ,W/BM IW/O WIBM W/BM P Yes

Requirements from 0078408, "100/300 Area Unit Managers Meeting Minutes," Atachment 2.
Additional requirements applied during injection.

*Not sampled during emplacement. Requirements in 0078408 erroneous for these tubes.

W = daily to twice a week first 2 weeks, then weekly for 4 weeks.
BM =bimonthly during performance monitoring period (from 6 weeks post-injection until 2 years).
P = periodic splits for strontium-90 during performance monitoring period.
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Table A-7. Monitoring Wells and Constituents for the 100-HR-3 Operable Unit
In Situ Redox Manipulation System.

Wel naeProe1 Sampled as Scheduled
Wellnam Purose. ~In FY 2008*

199-132-6 Monitoring A A Q IA Q A Yes

199-D2-8 Monitoring A A 0 A Q A Yes
199-D3-2 Monitoring A A Q A 0 A Yes
199-D4-1 Monitoring A A Q A Q A Yes
199-D4-13 Barrer performance A 0 A 0 Yes

199-D4-14 Barrier performance A Q A Q Yes
199-04-15 Monitoring A A M A M A Missed March
199-04-19 Barrier performance A Q A Q Yes

199-04-20 Monitoring A A Q A Q A Yes
199-04-22 Monitoring A A Q A 0 A Cr, sulfate 3X
199-04-23 Compliance A A Q A Q A Yes
199-D4-26 Monitoring A A Q A Q A No Hex Cr after March; sulfate twice
199-04-31 Barrier performance A A Q A Q A Yes

199-D4-32 Barrier performance A A Q A Q A Yes
199-D4-38 Compliance A A Q A Q A Yes
199-04-39 Compliance A A Q A Q A Yes
199-D4-4 Monitoring A A Q A Q A Yes
199-04-48 Barrier performance A A Q A Q A Yes
199-04-5 Monitoring A A Q A Q A Yes
199-034-6 Monitoring A A Q A Q A Yes

199-04-62 Barrier performance A A 0 A Q A Hex Cr, sulfate 3X
199-D4-7 Barrier performance A A Q A Q A Yes
199-D4-78 Barrier performance A A Q A Q A Yes
199-04-83 Compliance A A Q A Q A Yes
199-D4-84 Compliance A A 0 A Q A Yes
199-D4-85 Compliance A A Q A Q A Yes

199-D4-86 Compliance A A Q A Q A Hex Cr, sulfate 3X
199-D5-36 Monitoring A A Q A Q A Yes
199-135-38 Monitoring A A 0 A Q A Yes
199-05-39 Monitoring A A 0 A 0 A Sulfate twice
199-135-43 Monitoring A A M A M A Missed two hex Cr, sulfate

D0-39 Aquifer tube A A AYes
00-41 Aquifer tube A A A Yes
DD-42 Aquifer tube A A AYes
00-43 Aquifer tube A A A Yes
DD-44 Aquifer tube A A A Yes
Redox-1 Aquifer tube A A A Yes
Redox-2 Aquifer tube A A A Yes
Redox-3 Aquifer tube A A A Yes
Redox-4 Aquifer tube A A A Yes

T0-39 Aquifer tube A A A No longer in use

Requirements from DOE/RL-99-51.

*Some monthly and quarterly samples missed because of scheduling conflicts.
A = to be sampled annually.
FY = fiscal year.
M = to be sampled monthly.

Q = to be sampled quarterly.
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Table A-8. Monitoring Wells and Constituents for the 100-HR-3 Pump-and-Treat Systems.

E E _

WellMontorng urpse 7E - ! . Sampled as scheduled in
wellMoniorin 0ups E t-

Czf FY 2008

199-D8-53 Extraction Q S S Yes

1 99-138-54A Extraction Q S S Yes

199-08-542 Performance S Yes

199-D8-68 Extraction Q S S Yes

199-08-69 Compliance Q A A Yes

199-D8-70 Compliance Q A A Yes

199-D8-71 Performance S Yes

199-D8-72 Extraction Q S S Yes

199-D8-73 Q A A Yes

199-08-88 Q______________ A A Yes

1 99-H-3-2A Upgradient A Yes

1 99-H-3-3 Former injection well Q Yes

1 99-1-3-4 Former injection well Q __ Yes

1199-1-3-5 Former injection well Q ___Yes

199-1-4-3 Extraction/Performance Q S S S S S Yes

1 99-1-4-4 Extraction/Compliance M A A A A A Yes

199-114-5 Compliance M A A A A A Missed one month*

1 99-1-4-6 Performance S Yes

1 99-H-4-8 Performance S Yes

1 99-1-4-1 0 Performance S Yes

199-1-4-11 Performance Q Yes

199-1-4-12A Extraction 0 5 S S S S Yes

199-1-4-1213 Performance S Yes

199-1-4-12C Performance S Yes

199-1-4-13 Performance S __Yes

199-1-4-15A Extraction Q 5 S S S S Yes

199 -H4-15B Performance S Yes

199-H4-15CS Performance S Yes

199-H4-16 Performance S Yes

199-H4-45 Performance S Yes

199-1-4-46 Performance S Yes

1 99-H4-48 Performance S Yes

1 99-1-4-49 Performance S Yes

1 99-1-4-63 Extraction/Compliance M A A A A A Missed one month*

199-1-4-64 Extraction/Compliance M A A A A A Yes

1 99-114-65 Former extraction well SYes

199-1-5-1A Performance S Yes

Requirements from D0E/RL-96-90, as modified by DOE/RL-96-84, further modified in subsequent years.
*Scheduling conflict

A = to be sampled annually.
FY = fiscal year.
M = to be sampled monthly.
Q = to be sampled quarterly.
S = to be sampled semiannually.
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Table A-9. Monitoring Wells and Constituents for 100-HR-3 Operable Unit Long-Term
Monitoring.

welC 0 ESampled as Scheduled in FY 2008,

199-D2-11 M Yes
199-D2-6 A A A Q A Q A Sulfate 3X

199-D2-8 M Missed April
199-D3-2 A A A Q A Q A Yes
199-D4-1 A A A Q A A Yes
199-D4-13 A A A Q A Q A Yes
199-D4-14 A A A Q A Q A Yes
199-D4-15 A A A M A M A Missed one sulfate
199-04-19 A A A Q A Q A Yes

199-D4-20 A A A Q A Q A Yes
199-D4-22 A A A Q A Q A Cr, sulfate 3X

199-D4-23 0 a Yes
199-05-102 M Yes
199-05-104 M Missed May
199-D5-13 A A A Q A A Cr 3X
199-D5-14 A A A Q A A Yes
199-135-15 A A A Q A A Yes

199-D5-16 A A A Q A A Yes
199-D5-17 BE BE BE BE IBE Yes
199-D5-18 ___ BO Not scheduled
199-D5-19 I80 Not scheduled
199-135-20 A A A A A Yes
199-D5-33 0 Yes
199-05-34 M Yes
199-D5-36 A A A Q A Q A Yes

199-135-37 A A A Q A Q A No metals, alpha, beta, tritium
199-D5-38 A A A IM A M A Missed Mar; sulfate only 0
199-135-39 A A A A A A A Yes
199-135-40 A A A Q A Q A Yes

199-D5-41 A A A Q A Q A Yes
199-05-43 A A A M A Q A Missed 2 Cr and sulfate; No alpha, beta, tritium
199-135-44 A A A 0 A Q A Yes
199-05-93 M Missed April
199-05-97 M Missed Apr, May

199-05-98 M Yes
1 99-D5-99 M Yes
199-138-4 A A A __ A A Yes
199-D8-5 A A A A A Yes
199-D8-54B A A A A A Yes

199-D8-55 A A A 0 A A Yes
199-08- Q Yes

199-1-4-10 A A A A A Yes
199-1-4-12C A A A A A Yes
199-1-4-13 A A A A A Yes
199-144-45 A A A I IA A Yes
199-1-4-46 80 B0 80 80 B0 Not scheduled

199-1-4-47 BE BE BE BE BE Yes
199-H4-48 BE BE BE BE BE Yes

199-1-4-49 BE BE BE BE BE Yes
199-H4-5 A A A A A- Yes
199-H4-6 B0 B0 80 BO 80 Not scheduled

199-1-4-9 BE BE BE BE BE Yes
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- - -Table A-9(cont.)

Wel.C 0 0 ' Sampled as Scheduled in FY 2008a

199-1-5-1 A BE BE BE BE __BE Yes
199-H6-1 A A A A __ A Yes
699-86-42 A Yes
699-87-42A A Yes
699-88-41 A Yes
699-90-45 A Yes
699-91-46A BE BE BE A BE BE Yes
699-93-48A BE BE BE A IBE BE Yes
699-94-41 Q0 Q 0 Q Q a_ Yes b

699-94-43 Q 0 Q Q Q _ Q Yes b

699-95-45 Q Q Q Q 0 Q_ Yes b

699-95-48 Q Q Q 0 Q Q Yes b

699-95-51 Q Q Q Q Q _ Q Yes b

699-96-43 A A A A IA A Yes
699-96-49 A A A A A A Yes
699-96-52B Q Q Q Q Q Q_ Yes"b

699-97-41 Q Q Q Q Q _ Q Yes"
699-97-43 BE BE BE BE BE BE Yes
699-97-43B 0 Q Q Q Q Q Yes"b

699-97-43C Q 0 a 0 I Q _ Q Yes"b

699-97-45 Q 0 a Q Q _ Q Yes b

699-97-45B Q Q Q 0 Q __ Q Yes"b

699-97-48B Q Q 0 Q Q Q Yes"b

699-97-48C 0 Q Q Q Q Q_ Yes"b

699-97-51A A A A A A __ A Yes
699-98-43 Q Q Q Q Q 0 Yes"b

699-98-46 Q Q 0 Q 0a _ Q Yes"b

699-98-49A A Yes
699-98-51 0 0 Q Q Q Q_ Yes b
699-99-41 Q Q Q 0 0 a_ Yes"b

699-99-42B 0 Q Q 0 Q a_ Yes"b

699-99-44 Q 0 Q Q 0Q _ Q Yes"b

699-100-43B Q Q Q 0 Q Q Yes"b
699-101-45 Q Q Q Q Q Q Yes"b

Aquifer tubes

-Seep SD-102-1 A A A A A Yes

-Seep SD-110-1 A A A A A Yes
Seep SD-1 10-2 A A A A A Not sampled d

Seep SD-098-1 A A A A IA INot sampledd

Seep SH-1 44-1 A A A A A Not sampledd

Seep SH-145-1 A A A A A Yes
Seep SH-150-1 A A A AA Not sampledd

Seep SH-1 52-2 A A A AA Not sampled"d
Seep SH-1 53-1 A A A A A Yes

Monitoring requirements have been modified (expanded) from CON 062039.
Added wells to monitor DR-S pump-and-treat, chromium source investigation, and chromium plume in the ham.

ISome monthly and quarterly sample missed because of scheduling conflicts. Some constituents not scheduled for analysis in
FY 2008. Monitoring plan under revision in FY 2009.
bRoutine sampling of these wells began February 2008.

c Aquifer tube status to be reported separately.
dSampling of springs is dependant on flow conditions.

A = to be sampled annually.
BE = to be sampled biennially, even fiscal year.
FY = fiscal year.
Q = to be sampled quarterly
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*Tables1. Monitoring Wells and Constituents for the 100-FR-3 Operable Unit.

C

E E
Well _ E Sampled as Scheduled

0 ME .! '@ E- .2 in FY 2008
.E X 0U 0

199-Fl-2 BC BC BC Yes

199-F5-1 A BE A A BE BEYe

199-F5-4 A BC A A BC BC e

199-F5-6 A BE A A BE BEYe

199-F5-42 BC BC BC BC BC BC Not scheduled

199-F5-43A BE BE BE BE BE BEYe

199-F5-43B BE BE BE ___ BE BE Yes_

199-F5-44 BE BE BE BE BE BEYe

199-F6-45 BC BC BC BC BC BC BC BC Not scheduled

199-F5-46 BE A BE BE BE A BE A Yes

199-F5-47 A BE A A A BE A Yes

199-F5-48 BC BC BC BCO __ BC BC Not scheduled

199-F6-1 BC BC BC BC BC BC Not scheduled

199-F7-1 BE BE BE BE Yes

199-F7-2 BE BE BE BE BE BE Yes

199-F7-3 BE BE BE BE BE BE Yes

199-F8-2 BC BC BC BC BO BC Not scheduled

199-F8-3 BC A BO BC A BC A Yes

199-F8-4 BE A BE BE BE A Yes

699-58-24 BE BE BE Yes

699-60-32 BC BC BCO __ __ Yes

699-62-31 BC BC BC Not scheduled

699-62-43F A A A A Yes

699-63-25A BC BCO ___ BC BC Not scheduled

699-63-55 BC BC BC A ___Yes

699-64-27 BE BE BE Yes

699-66-23 BE BE BE BE Yes

699-67-51 BC BC BC BC Not scheduled

699-71-30 BC BC BC BC BC Not scheduled

699-74-44 BC BC BC BC Not scheduled

699-77-36 BE BE BE BE ___Yes

699-77-54 BC BC BC Nat scheduled

699-81-38 BE BE BE ___Yes

699-83-47 BE BE BE BE ___Yes

AT-62 A A A A Yes

AT-63 A A A A Specific conductance too low to
sample

AT-64 A A A A A Yes

AT-65 A A A A A Tubes destroyed

AT-66 A A A A A A Yes

AT-67 A A A A ___Yes

AT-68 A A A A A Yes
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Table A-I 0. (cont.)

_ E
Well u~EE Sampled as Scheduled

> ~ E E . in FY 2008
AL 'E 0 = 4 W

AT-72 A A A A A Yes
AT-73 A A A A A __Not found
AT-74 A A A A A Yes
AT75 A A A A A ___Yes

-AT76 A A A A A Yes
AT77 A A A A Yes
AT-78 A A A A ___Not found
AT-80 A A A A Yes
AT-F-i A A A A A Yes

AT-F-2 A A A A A A Yes

-AT-F-3 A __ A A A A A Yes
AT-F-4 A A A A A __Yes

-SF-187-1 A A A AA I__ No*
SF-1 90-4 A A A A A __No*

SF-27-1 A A A AYes. Total Cr instead of
SF-27-1 A A A Ahexavalent. No alkalinity.

Requirements from DOEIRL-2003-49.

*Sampling of springs is dependent on flow conditions.

A = to be sampled annually.
BE = to be sampled biennially, even fiscal year.
BO = to be sampled biennially, odd fiscal year.
FY = fiscal year.
TCE = trichloroethene.
VOA = volatile organic analyses.
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Table A-Il. Monitoring Wells and Constituents for the 200-ZP-1 Operable Unit.

well Anions a Ch .c Sampled as Scheduled in FY 2008

299-W6-10 A A A A A A Not sampled; nearly dry

299-W7-4 A A Removed from schedule due to cave
in potential

299-W8-1 A A A Yes

299-W1O-1 A A A A A Yes

299-WIO-4 S S S S S S S Yes

299-WIO0-5 S S S S S Sampled once; well dry

299-WIO-22 S S S S S S S Yes

299-WIO-23 A A A A A A A A Yes

299-WIO0-24 Q Q_ Q 0 0 0 VOA, 1-129 twice0

299-W10-33 S S S S S S S Yes

299-Wll-3 S S S S S Yes

299-Wll-6 S S S S Yes

299-Wll-7 A A A A A A A Yes

299-Wll-10 S S Yes

299-Wll-13 S S S S S S S Yes

299-Wll-18 A A A A A A A Yes

299-Wll-37 S S S S S Yes

299-Wll-39 0 0 In Q Q 0 VOA, 1-129 twice

299-Wll-40 Q Q 0 Q Q Q Gamma once; VOA, 1-129 twice

299-Wll-42 Q 0 Q Q Q Q VON 1-129 twice0

299-Wll-43 0 Q 0 0 0 Yes

299-Wll-45 Q Q Q 0 Q 0 Yes

299-Wil-46 Q 0 Q Q 0 Q Q Yes

299-Wll-47 Q 0 Q 0 Q Q Q 0 Yes

299-II-4 Q Q Q Q Q VOA, 1-129 3X. No alpha, beta,
299-11-4 0 Q Q 0 0gamma 0

299-WII-87 Q Q 0 0 Q Q Yes

299-Wll-88 Q 0 0 0 Q Q New well; first routine sample 5/2008

299-W12-1 A A A A Yes

299-W13-1 S S S Yes

299-W14-14 A A A A A A Yes

299-W14-16 A A A A A A Yes

299-W14-71 Q 0 0 0 0 0 Yes

299-Wi14-72 Q Q 0 Q Yes

299-W15-1 S S Sampled onceb

299-Wi15-2 A A A Yes

299-Wi15-7 5 5 S Not sampledb

299-Wi 5-11 5 S S S Sampled onceb

299-Wi 5-15 Q 0 Q Dry well

299-W15-17 S S S S Yes

299-Wi15-30 S 5 5 Yes

299-W15-31A S S S Yes

299-W15-34 0 Q Q Anions twiceb

299-W15-35 0 Q Q Anions, metals twiceb

299-Wi 5-36 Q Q 0 Anions twiceb
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Table A-11. (cont.)

E E
Well ~C Anon 4 c.j . Sampled as Scheduled in FY 2008

2 0

299-Wl 5-38 A A AYe
299-Wi 5-39 S S Dywl
299-Wi 5-40 Q 0 Q Q 0 Q Missed 4th qurter
299-Wi5-41 S S S S S Yes
299-Wi 5-42 S S S S Sampled once
299-Wi 5-43 Q 0 Q 0 Q Q Missed 4th quarter
299-WI15-44 0 Q Q Q Q Q Missed 4th quarter
299-WI 5-45 Q Q Q Missed 4th quarter
299-Wi15-46 Q Q Q Missed 4th quartera
299-Wi15-47 Q Q Q Missed 4th quarter08
299-Wi 5-49 Q 0 Yes
299-Wi15-50 0 Q 0 Q Yes
299-W15-152 S S VOA once
299-Wi 5-763 Q Q Q Q Q Missed 4th quarter
299-Wi15-765 0 Q 0 Q 0 Q Missed 4th qurtea
299-W17-1 S S S S S S Yes
299-W18-1 S S S Not sampled; scheduling error
299-Wi18-16 0 0 Yes
299-Wi18-23 Q Q 0 Q Sampled twice; dry well
699-43-69 B0 BO Not scheduled
699-43-89 80 80 80 B0 BO B0 80 80 BO Not scheduled
699-44-64 ____ BO BO 80 BO Not scheduled
699-45-69A BO B0 BO Not scheduled
699-45-69C Q Q Q 0 0 Q New well; first routine sample 6/2008
699-47-60 80 80 80 80 80 80 80 Not scheduled
699-48-71 S S S S S Yes
699-48-77A 80 80 BO 80 Not scheduled
699-50-74 S S SS S S S Yes
699-55-60A BE BE BE BE BE BE BE Yes

Requirements have been modified (expanded) from DOEIRL-2003-55.
The following wells from DOEIRL-2003-55 have gone dry: 2994W7-12, 299-WlI0-13, 299-Wi 0-20, 299-Wi 0-21,
299-WIi-14, 299-Wi 8-27.

a Not sampled due to aquifer recovery test.
b Extraction well. Availability for sampling varied.
A = to be sampled annually.
BE =to be sampled biennially, even fiscal year.
B0O to be sampled biennially, odd fiscal year.
FY =fiscal year.
Q = to be sampled quarterly.
S = to be sampled semiannually.
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Table A-12. Monitoring Wells and Constituents for the 200-UP-I Operable Unit.

E E
U ~ E E Sam pled as Scheduled in FYWell C*E 40 M - ~20

hj 2 z V) 12 D

299-W15-37 A A A A A Yes

299-W18-15 S S S S Yes

299-W18-21 A A A A A Yes

299-Wl18-22 A A A A A Yes

299-W18-30 A A A A A Yes

299-Wl19-18 1 A IA I A A A IYes

299-W19-101 0 Q Q a Q Yes

299-W19-105 0 Q 0 Q Q Q Q 0 0 Yes

299-Wl19-107 Q 0 0Q Q a 0 Q Q Yes

299-Wl19-34A A A A A A Yes

299-Wl 9-34B BE BE I BE BE BE Yes

299-Wl19-35 S S I S S S S Yes

299-W19-36 A A A A A Yes

299-Wli9-39 S S S S S Not sampled; pump problem

299-Wl19-43 S S S S S Yes

299-W19-46 S S S S S S S S Yes

299-Wi19-47 I

299-W19-48 Q 0 0 0 Q Q Yes

299-W19-49' S S S S S S Yes

299-Wi19-50

299-W21-2 b S S S S S S S Yes
299-W22-9 B0 80 80 B0 80 80 80 80 Not scheduled

299-W22-20 A A A A A A A Yes

299-W22-26 A A A A A A Yes

299-W22-45 A A A A A A A Yes

299-W22-48 S S S S S S S S- S Yes

299-W22-49 S S S S S S S S S S Yes

299-W22-69 a0 Q Q Q Q Yes

299-W22-72 Q Q Q 0 Q Q Q Yes

299-W22-83 Q Q Q 0 0 Q Q Q Yes

299-W22-86 Q Q 0 0 Q 4th event delayed till FY 2009

299-W22-87 Q Q 0 Q Q Q Yes

299-W22-88 d QQ Q Q Q New well, sampled twice

299-W23-4 S S S S S Yes

299-W23-9 A A A A A Dry

299-W23-15 S S S S S S Yes

299-W23-21 Q Q Q Q Q Yes

299-W26-13 B0 80 B0 80 80 Not scheduled

299-W26-14 BE BE BE BE BE BE BE Yes

699-30-66 b S S S 5 -2Sne laboratory problem

699-32-62 B0 BO B0 80o Not scheduled
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Table A-12. (cont.)

well 7E E ~ E E- Sampled as Scheduled in FY

4N_ ' C P 0. 2008

699-32-72A 80O B0 BO B0 Nat scheduled
699-32-76 d Q Q a Q New well, sampled twice
699-33-74 d Q 0Q Q 0 Q 0 New well, sampled twice
699-33-75" d_ Q 0 0 Q Q 0 New well, sampled twice
699-33-76" 0 Q 0 Q New well, sampled once
699-34-72 d Q Q Q Q Q 0 Q New well, sampled twice
699-35-66Ab BO BO BO 80 B0 Not scheduled
699-35-70 BE BE BE BE Yes
699-35-78A A A A A Yes
699-36-61A BE BE IBE BE Yes
699-36-70A A A A A A A Yes
699-36-70B b S S S S S S Yes
699-38-65 A A A Delayed till FY 2009
699-38-68A 80 80 80 80 80 80 Not scheduled
699-38-70 A A A A A A Dry
699-38-70B b S S S S S S VOA once
699-38-70C b S S S S S S Yes
699-40-62 808B0O0 8 Not scheduled
699-40-65 b S S SS Yes

Requirements modified from DOEIRL-92-76.
Wells in the plan that are now dry: 299-WI 8-33, 299-Wl 9-37, 299-Wl19-40, 299-W23-10, 299-W23-14.
a Inclusion of this well was apparently a typographical error in DOEIRL-92-72; the correct well is 299-Wi19-49.
bFrequency reduced from quarterly after first year.
cWell number listed in DOE/RL-92-72, but well could not be completed and was replaced by 299-Wi 9-101.
dNew wells will be sampled quarterly for four quarters; frequency may be reduced thereafter.
A =to be sampled annually.
BE = to be sampled biennially, even fiscal year.
80 = to be sampled biennially, odd fiscal year.
FY = fiscal year.
Q = to be sampled quarterly.
S = to be sampled semiannually.
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Table A-13. Monitoring Wells and Constituents for the 200-BP-5 Operable Unit.

Contaminants of Concern Supporting Constituents

CP V Sampled as
well * E ly C1 Scheduled In

0 Y 2008

Se E E E E l F20
2 w C

0 .20

299-E27-155* A A A A A A A A A A A A A A A A Yes

299-E33-341 A A A A A A A A A A A A A A A A Yes

299-E33-342 A A A A A A A A A A A A A A A A Yes

299-E33-343 A A A A A A A A A A A A A A A A Yes

299-E33-344 A A A A A A A A A A A A A A A A Yes

299-E33-345 A A A A A A A A A A A A A A A A Yes

699-52-55 A A A A A A A A A Delayed fill
10/2008

299-E24-8 3-07 3-07 3-07 3-07 3-07 3-07 3-07 Not scheduled

299-E26-1 0 A A A Yes

299-E26-11 3-07 3-07 13-07 3-07 Not scheduled

299-E27-1 0 3-07 3-07 3-07 3-07 Not scheduled

299-E27-14 A A A A Yes

299-E27-15 A A A A Yes

299-E27-1 7 3-07 3-0 3-07 3-07 Not scheduled

299-E27-1 8 3-07 3-07 3-07 3-07 Not scheduled

299-E27-7 A A A A A Yes

299-E28-1 3 3-07 3-07 3-07 3-07 3-07 3-07 Not scheduled

299-E28-17 A A A A A No Pu

299-E28-18 A A A A A A Yes

299-E28-2 A A .A A A A A A A A No Pu-

299-E28-21 A Yes

299-E28-23 A A A A A A A Yes

299-E28-24 A A A A A A A A Yes

299-E28-25 A A A A A A A A A A A Yes

299-E28-26 3-7 A A 3-07. A 3-07 Yes

299-E28-27 A A A A A A 3-07 A Yes

299-E28-28 - - 3-07 3-07 3-07 Not scheduled

299-E28-5 A 3-07 3-07 A A 3-07 A 3-07 3-07 No Sr-90 or Pu

299-E28-6 A A 3-07 3-07 A A 3-07 A 3-07 3-07 No Pu

299-E28-8 A A A A A No Sr-90 or Pu

299-E32-10 A A 3-07 3-07 A 3-07 A 3-07 Yes

299-E32-2 3-07 3-07 3-07 Not scheduled

299-E32-4 A A A A Yes

299-E32-5 3-07 3-07 3-07 3-07 Not scheduled

299-E32-6 .3-07 .A A 3-07 3-07 Yes

299-E32-7 3-07 3-07 3-07. Not scheduled

299-E32-8 3-07 3-07 3-07 Not scheduled

299-E32-9 3-07 A A 3-07 Yes

299-E33-12 3-07 Not scheduled

299-E33-13 A A Yes

299-E33-15 A A Yes

299-E33-16 A A A A Yes0299-E33-18 A A A A Yes
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Contaminants of Taben-I3.ecot. Supporting Constituents

Wel Sampled as
Ch E e2 E Scheduled in

CDM E z ~ ~ SE x FY 2008
.2 E IM0~S .2 0

U ~ ~ E .
.2 .0 -4 M c:o 0 0 0

0 U _0 .2 IL C% - S!o

299-E33-26 A A 13-07 3-071 A 3-07 A 3-07 Yes

299-E33-28 A A Yes

299-E33-29 3-07 3-07 3-07 3-07 Not scheduled

299-E33-30 A A Yes

299-E33-32 3-07 3-07 3-07 3-07 Not scheduled

299-E33-33 3-07 3-07 3-07 3-07 3-07 Not scheduled

299-E33-334 A A A Yes

299-E33-335 A A No Pu

299-E33-338 A A Yes

299-E33-34 A A A A A A A Yes

299-E33-35 3-07 3-07 A 3-07 A A 3-07 A Yes

299-E33-37 3-07 3-07 3-07 Not scheduled

299-E33-38 A A A A A A A A A A A No Pu

299-E33-39 A A A A A A Yes

299-E33-40* A A A A A A A A A A A Yes

299-E33-41 3-07 3-07 3-07 3-07 3-07 A 3-07 A Yes

299-E33-42 A A A Yes

299-E33-43 A A A Yes

299-E33-44 A A A Yes

299-E33-50* A A A A A A A Yes

299-E33-7 A A A A A A A A A Yes

299-E34-2 A A A Yes

299-E34-9 3-07 3-07 3-07 Not scheduled

699-44-39B 3-07 3-07 3-07 Not scheduled

699-45-42 3-07 3-07 3-07 Not scheduled

699-47-60 A A A A Yes

699-48-50B* A A A A A A A A Yes

699-49-55A A A A A A A A A A A A Not sampled

699-49-55B* A A A A A A A A A A A Yes

699-49-57A A A A A A A A A A Yes

699-49-57B A A A A A A A Yes

699-50-56* A A A A A A A A Yes

699-50-59 3-06 3-06 3-06 3-06 3-06 3-06 3-06 Not scheduled
No; well does

699-53-47A A A A A not sustain
flow

699-53-47B 3-06 3-06 ___Not scheduled

699-53-48A A A A A A AYe

699-53-55A A A A A A Yes

699-53-55B A A A A A Yes

699-53-55C A A A A A A Yes

699-54-45A 3-06 Not scheduled

699-54-4513 13-061 Not scheduled

699-54-48 3-06 Not schedl
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Containans of Table A-1 3. (cont.)

CnaiatofConcern Supporting Constituents

IM V Sampled as
well * 'P E *e Scheduled in

~! E 2E FY 20081~~ M 0 ~ .

0 V S~ E- 12 Z

699-54-49 A A A A Yes

699-55-50C A A A A A Yes

699-55-57 A A A A A A Yes

699-55-60A A A A A A A Yes

699-57-59 A A A A A A A A A A A A A A oOTOX0,Pu

699-59-58 A A A A A A A A A A A A A A No Sr-90, Pu.
TOC, TOX

699-60-60 A A A A A A A A A A A A A A No Sr-9O, Pu,
TOC, TOX

699-61-62 A A A A A A A A A A A A A A oOTOX0,Pu
No S-9, Pu,

699-61-66 A A A A A A A A A A A A A A oCTOX0,Pu

699-64-62 A A A A A A A A A A A A A A No Sr-90, Pu,
TOO, TOX

699-65-50 3-07 Not scheduled

699-65-72 3-07 Not scheduled

699-66-58 3-07 3-07 Not scheduled

699-66-64 3-07 3-07 Not scheduled

699 - 72 73 -0 3-07 3-07 Not scheduled

699-70-68 -0 3-07 3-07 Not scheduled

699-73-61 T -3-07 Ntscheduled

Reurmnsfrom DOEIRL-2001 -49.

*Well not listed in DOE/RL-2001-49 but added to sampling schedule.

3-xx = to be sampled triennially (every three years); xx indicates the fiscal year of sampling for specified analyte.
A = to be sampled annually.
FY = fiscal year.
TOO total organic carbon.
TOX = total organic halides.
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Table A-14. Monitoring Wells and Constituents for 200-Pa-I Operable Unit Near-Field Wells.

Contaminants of Concern Supporting Constituents

E a PSmlda
Well Number* . Samle as

Nuu E 2 Scheduled In FY 2008
0, -0 C .

E ~ e Ei 0~

2 ~ - o V) P-

299-E16-2 A A A A A A A A A A Yes
299-E17-12 A A A A A A A A A A Yes
299-E17-13 A A A A A A A A A A Yes
299-E17-14 A A A A A A A A A A Yes
299-E17-16 A A A A A A A A A A Yes
299-E17-18 A A A A A A A A A A Yes
299-E17-19 A A A A A A A A A A Yes
299-E17-23 3-07 3-07 3-07 3-07 3-07 3-07 3-07 3-07 3-07 Not scheduled
299-E17-25 3-07 3-07 3-07 3-07 3-07 3-07 3-07 3-07 3-07 Not scheduled
299-E18-1 3-07 3-07 3-07 3-07 3-07 13-07 3-07 3-07 3-07 Not scheduled
299-E23-1 3-07 3-07 3-07 3-07 __ 3-07 3-07 3-07 3-07 3-07 Not scheduled
299-E24-18 A A A A A A A A A A Yes
299-E24-20 A A A A A A A A A A A Yes

299-E24-5 3-07 3-07 3-07 3-07 3-07 3-07 3-07 3-07 3-07 Not scheduled
299-E25-17 A A A A A A A A A A Yes
299-E25-18 A A A A A A A A A A Yes

299-E25-19 A A A A A A A A A A Yes
299-E25-20 A A A A A A A A A A Yes

299-E25-22 A A A A A A A A A A Yes

299-E25-28 3-07 3-07 3-07 3-07 3-07 3-07 3-07 3-07 3-07 Not scheduled
299-E25-29P 3-07 3-07 3-07 3-07 3-07 3-07 3-07 3-07 3-07 Not scheduled

299-E25-29Q 3-07 3-07 3-07 3-07 __ 3-07 3-07 3-07 3-07 3-07 Not scheduled
299-1225-3 A A A A A A A A A A Yes
299-E25-32P 3-07 3-07 3-07 3-07 3-07 3-07 3-07 3-07 3-07 Not scheduled

299-E25-32Q 3-07 3-07 3-07 3-07 13-07 3-07 3-07 3-07 3-07 Not scheduled
299-E25-34 3-07 3-07 3-07 3-07 3-07 3-07 3-07 3-07 3-07 Not scheduled
299-E25-35 3-07 3-07 3-07 3-07 3-07 3-07 3-07 3-07 3-07 Not scheduled

299-E25-36 A A A A A A A A A A Yes
299-E25-37 3-07 3-07 3-07 3-07 3-07 3-07 3-07 3-07 3-07 Not scheduled

299-E25-41 A A A A IA A A A A A A Yes
299-E25-42 A A A A A A A A A A A Yes
299-E25-43 3-07 3-07 3-07 3-07 3-07 3-07 3-07 3-07 3-07 Not scheduled

299-E25-44 3-07 3-07 3-07 3-07 3-07 3-07 3-07 3-07 3-07 Not scheduled

299-E25-47 3-07 3-07 3-07 3-07 3-07 3-07 3-07 3-07 3-07 Not scheduled

299-E25-6 A A A A ,A A A A A A Yes
299-E26-4 A A A A A A A A A A Yes

699-37-47A A A A A A A A A A A Yes
1699-39-39 3-0 033-07 -0 33-07 -073-07 3-07 3-07 Not scheduled
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Table A-1 4. (cont.)

Contaminants of Concern Supporting Constituents

a)

Well Numbera d. E Sampled as
(a'a C E .2 Scheduled in FY 2008

E CO>-j

699-42-42B 3-07 3-07 3-07] 3-07 3-07 30 3-7 3-07 3-07 Not scheduled

699-43-45 3-07 3-07 3-07 3-07 3-07 30 3-7 3-07 3-07 Not scheduled

699-44-39B 3-07 3-07 3-07 3-07 3-07 30 3-7 3-07 3-07 Not scheduled

Requirements from DOE/RL-2003-04.
Some wells added in anticipation of revision of DOE/RL-2003-04.
Anions - Analytes include but not limited to nitrate.
Metals - Analytes include but not limited to chromium, manganese, and vanadium.

3-xx = to be sampled triennially (every three years); xx indicates the fiscal year of sampling for specified analyte.
A = to be sampled annually.
lop = inductively coupled plasma.
VOA = volatile organic analyses.
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Table A-15S. Monitoring Wells and Constituents for the 200-PO-1 Operable Unit Far-Field Wells.

Contaminants 0ofpotn Cnttet
ConcernSuprigCntues

Well or Aquifer C, C Sampled as
Tube Name , ~E Scheduled In FY 2008

NE S E
V~ CL E 0

BC Cribs

299-E13-14 IA IAIAIA]A IA IA J AIAII A IA Yes
299-El13-5 IA JAIAIAIAIA IA I A A A Yes

Southeast Transect

699-10-54A A A A A A A A A A Yes
699-24-46 A A A A A A A A A A Yes
699-26-33 A A A A A A A A A A Yes
699-31-31 A A A A A A A A A A Yes
699-32-22A A A A A A A A .A A A Yes
699-32-43 A A A A A A A A A A Yes
699-41-23 A A A A A A A A A A Yes
699-46-218B A A A A JA A A A A A Yes

River Transect

699-l0-E12 A A A A A A A A A Yes
699-20-EI20 A A A A A A A A A A Yes
699-41-1A A A A A A A A A A A Yes
699-46-4 A A A A A A A A A A Yes
699-S3-E12 A A A A A A A A A Yes
699-S19-E13 A A A A A A A A A Yes

Basalt Confined Aquifer _________

299-E16-1 3-07 3-07 3-07 3-07 3-07 3-07 13-07 ___Not scheduled
699-13-1IC 3-07 3-07 3-07 3-07 3-07 3-07 Not scheduled
699-24-1 P 3-07 3-07 3-07 3-07 3-07 3-07 Not scheduled
699-32-22B 3-07 3-07 3-07 3-07 3-07 3-07 3-07 Not scheduled
699-42-40C 13-07 3-07 3-07 3-07 3-07 3-07 3-07 Not scheduled
699-S11-E12AP 3-071 3-07 3-07 3-07 3-07 r _ 3-07, Not scheduled

Far-Field General

499-80-7 3-07 3-07 3-071 Not scheduled
499-SO-8, A A A A A A A Yes

499-S I-8J A A A A A A A A A A A Yes
699-1240) 3-07 3-07 3-07 3-07 Not scheduled
699-1 3-lA 3-07 3-07 3-07 3-07 Not scheduled
699-1 3-3A 3-07 3-07 3-07 Not scheduled

699-14-38 3-07 3-07 3-07 Not scheduled

699-17-5 3-07 3-07 3-07 3-07 Not scheduled
699-19-43 3-07 3-07 3-07 3-07 Not scheduled
699-20-20 3-07 3-07, 3-07 3-07 Not scheduled

699-20-E12S 3-07 13-07 3-07 Not scheduled
699-20-ESA 3-073-07 13-07, Not scheduled
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Table A-I 5. (cont.)

Contaminants ofSuprigCntues
ConcernSuprigCntues

Well or Aquifer 0 a Sampled as
Tube Name 4M CP Scheduled in FY 2008

N E
cE .. i < i

CL - w 0 2 M 0
R2 M U >. L

699-21-6 3-07 3-07 3-07 3-07 Not scheduled

699-2-3 3-07 3-07 3-07 3-07 Not scheduled

699-22-35 3-07 3-07 3-07 3-07 Not scheduled

699-24-34C 3-07 3-07 3-07 3-07 Not scheduled

699-26-1 5A 3-07. 3-07. 3-07 .3-07 Not scheduled

699-26-35A 3-07 3-071 3-07 13-07 Not scheduled

699-2-6A A A A Yes

699-2-71 A A A Yes

699-28-40 3-07 3-07 3-07 3-07 Not scheduled

699-29-4 3-07 3-07 3-07 3-07 Not scheduled

699-31-11 3-07 13-071 3-07 3-07 Not scheduled

699-33-42 3-07 3-07 3-07 3-07 Not scheduled

699-33-56 3-07 3-07 3-07 3-07 Not scheduled

69-34-418B 3-07 3-07 3-07 3-07 Not scheduled

699-34-42 3-07 3-07 3-07 13-07 Not scheduled

699-35-9 3-07 3-07 3-07 3-07 Not scheduled
699-37-43 3-07, 3-0713-07 3-07 11 Not scheduled

699-37-E4 3-07 3-07 3-07 3-07 Not scheduled

699-38-15 3-07 3-07 3-07 3-07 __ _ Not scheduled

699-40-1 3-07 3-07 3-07 13-07 1Not scheduled

699-40-33A 3-07 3-07 3-07 3-07 Not scheduled

699-41-40 3-07 3-07, 3-07 3-07 1 Not scheduled

699-41-42, 3-07 3-07 3-07 3-07 3-07 3-07 Not scheduled

699-42-12A 3-07 3-07 3-07 3-07 Not scheduled

699-42-39A 3-07 3-07 3-07 13-07 Not scheduled

699-42-39B 3-07 3-07 3-07 3-07 Not scheduled

699-42-40A, 3-07 3-07 13-07 3-07 3-07 30-7 1 Not scheduled
699-43-3 3-07 3-07 3-07 3-07 Not scheduled

699-43-41 E 3-07 3-07 3-07 3-07 Not scheduled

699-45-42 3-07 3-07 3-07 3-07 Not scheduled

699-47-5 3-07 3-07 3-07 13-07 1 Not scheduled

699-48-7A 3-07 3-07 3-07 Not scheduled

699-49-1 3E 3-07 3-07 3-07 3-07 Not scheduled

699-50-28B 3-07 3-07 3-07 3-07 Not scheduled

699-52-19 3-07 3-07 3-07 1Not scheduled

699-8-17 3-07 3-07 3-07 3-07 1__ Not scheduled

699-8-25 3-07 3-07 3-07 13-07 1 11 1Not scheduled

699-9-E2 3-07 3-07 3-07 3-07 Not scheduled

699-S12-3 1 3-071 3-07 3-07 Not scheduled

699-S19-1114 13-07 13-07 3-07 Not scheduled
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Table A-I 5. (cont.)

Contaminants ofSuptigCniues
ConcernSuprigCntues

Wellor Aquifer 40 Sampled as
Tube Name I, q E Scheduled in FY 2005E .2

V .2 - E

.2 .2 i 1 E

699-S2-34B A A A I A A Yes
699-S3-25 3-07 3-071 3-07 Not scheduled
699-S6-E14A 3-07 3-07 3-07 Not scheduled
699-S6-E4A 3-07 3-07 3-07 Not scheduled
699-S6-E4B 3-07 3-07 13-07 1 Not scheduled
699-S8-19 3-07 3-07 3-07 Not scheduled

81D, M, S A A A A A A A Not found
82-M, S A A A A A A A Yes
83-D A A A A A A A Not found
84-D, M, S A A A A A A A No d

85-D, M, S A A A A A A A Nod

86-D, M, S A A A A A A A Yes
New aquifer A A A A A AA13 tubes installed

AtAubAesA' FY 2008; 6 sampled

Requirements from DQE/RL-2003-04.

ISome wells added in anticipation of revision of DOE/RL-2003-04.
bAnions - Analytes include but not limited to nitrate.
cMetals - Analytes include but not limited to chromium, manganese, and vanadium.
dSpecific conductance too low to sample.

3-xx =to be sampled triennially (every three years); xx indicates the fiscal year of sampling for specified analyte.
A = to be sampled annually.
FY = fiscal year.
lop = inductively coupled plasma.
VOA = volatile organic analyses.
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Table A-16. Monitoring Wells and Constituents for the 300-FF-5 Operable Unit, 300 Area.

Contaminants of Contaminants of Supporting Measurements
Concern Potential Concern

C

Myologic 0 ape sshdldi
E 0Wel Uni g - _- =Y20

.C o M 5
Moioe 1 e = - 2o o L

Near-River Well Group

399-1-1 TU S S S S S S S S S S Yes

Missed 1 quarter anions. No
tritium, metals, alpha, beta,

399-1-10A, TU S S Q S A Q Q Q S S S A U-iso

399-1 -106B LU S S S S S S S S S Yes

Missed 1 quarter anions. No
tritium, metals, alpha, beta,

399-1-16A TU S S 0 S A 0 0 0 S S S A U-iso

399-1-16B LU S S S S S S S S S Yes

399-1-16C C A A A A A A A A A Yes

399-2-1 TU S S 0 S A 0 0 0 S S S A Yes

399-2-2 TU S S S S S S S S S S Yes

399-3-1 TU S S S S S S S S S S Yes

399-3-9 TU S S S S S S S S S S Yes

399-3-10 TU S S Q 5 A Q 0 Q S S S A Yes

399-3-18, TU Q 0 Q 0 A 0 0 0 0 0 Q A VOA, metals 3X

399-4-7 TU IS jS_ S S S S S S S S Yes

399-4-9 TU S S S S S S SS S S Yes

399-4-10 TU S S IS S S S S S S S Yes

Central Region-Uranium Plume Transport Corrdor Well Group

399-1-2 TU S S S S S IS S S S S Yes

399-1-6 TU S S S S S S $ S S S Yes

Sampled once, well in use to
399-1-7 TU S S S S S S S S S S supply water for treatability

test

399-1-8 LU S S S S S S S S S S Yes

399-1-9 C A A A A A A A A A Yes

399-1-11 TU S S S S S S S S S S Yes

399-1-12 TU S S S S S S S S S S Yes

Anions 3X. No alpha, beta,
399-1-17A TU S S Q 5 A 0 0 0 S 5 S A metals, U-iso

399-1-17B LU S S S S S S S S S S Yes

399-1-17C C A A A A A A A A A Yes

399-1-21A TU S S Q S A Q Q 0 S S S A Yes

399-1-21B LU S S S S S S S S S S Yes

Sampled 3X; electrical
399-1-23 TU 0 0 Q A Q 0 Q Q 0 0 A problems

399-2-5 b TUL 0 0 0 a A Q 0 Q Q 0 0 A Sampled 3X. No U-iso

Missed quarter; access limited:
4th delayed till FY 2009. No

399-3-11 TU S 5 0 5 A A 0 0 0S A Sr-90, tritium,U-Aso

399-3-12 TU S S S S S S S S S Yes
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Table A-lB6. (cont.)

Contaminants of Contaminants Of
Concern Potential Concern Supporting Measurements

Hydrologic aC
Well Unit 2 Sampled as scheduled In

0C 0FY 2008Monitored 0
.C 0 E

9 2.2 Os
of E -Z e0 

399~3~21 LU 0 'A 0 0 0 AYe

399-3-20b LU Q a Q Q A 0Q 0 0Q A Yrbes

Northwest Region-Upgradient Conditions Well Group _

399-1-15 TU S S S S S S S S S S Yes

No tritium anions, metals;
399-1-18BA TU S S S S S S scheduling error

399-1-18B LU S S S S S S Yes

399-1-18C C A A A A A Yes

399-8-5Ae TU S S S S S S S S S S Yes

699-S20-ElO0 TU S I r S S S IS IS Yes

Southwest Region-Upgradient Conditions Well Group

399-3-2 TU S S S S S S S S IS Yes

399-3-6 TU S S S S S S $ S S Yes

Sampled twice; access
399-3-19 TU Q Q 0 0 A 0 Q Q Q 0 0 A limitations. No U-iso, tritium

399-4-1 TU S S S S S S S S S Yes

399-4-12 TU S S S S S S S S S Yes

399-4-14 b LU Q Q Q Q A Q Q Q Q Q Q Yes

399-5-4B TU S S S S S S S S S Yes

699-S27-E14 TU A A A A A A A A A Yes

Shoreline-Aquifer Tubes d

AT-3-1-D)(1) TU A Yes

No VOA, metals, alpha. beta;
AT-3-1-M TU S S S S A S S S S S S scheduling error
AT-3-1 -S TU A Yes

Sampled once; no alpha, beta;
AT-3-2-M TU S S S S A S S S S S S scheduling error

AT-3-2-S TU A Yes

C6343 (-D) TU A S Yes

C6342 (-M) TU S S S S A S S S S S S Yes

C6341 (-S) TU A S Yes

AT-3-3-D TU A IS Yes

AT-3-3-M TU A Yes

VOA once. No metals, alpha,
AT-3-3-S TU S S S S S S S S S S beta; scheduling error

C6344 (-S) TU S S S S A S S S S S S Yes

AT-3-4-D TU A S Yes

AT-3-4-M TU A Yes

No apha. beta; scheduling
AT-3-4-S TU S SI S S S S error
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Containans of TableA-1 6. (cont.)

Containans of Contaminants of SuprigMare nt
Concern Potential Concern SuprngMare nt

Hydolgi ~C U Sampled as scheduled In
Well Unit Q. . Y20

Monitored ~ 6~

0 E 0 C
7 o 02 M E ~ i2 E 0 e

.~Q.

Sape one No alhIea

C6348 (-D) TU S S S S A S S S S S S Yes

C6347 (-M) TU A S Yes

Sampled once. No alpha, beta;
AT-3-5-S TU S S S S S S scheduling error

AT-3-6-D TU A Yes

Sampled once. No alpha, beta;
AT-3-6-S TU S S S S S S scheduling error

AT-3-7-D TU A Yes

Not sampled; no yield previous
AT-3-8-D TU A year: scheduling error

AT-3-8-M TU A Yes

Sampled once. No alpha, beta;
AT-3-8-S TU S S S S SSscheduling error

Shoreline-Riverbank Springs*-'

S3-42-2 SW A A IA A A A Yes

53-DR42-2 SW A ___ j A jA A A A Yes

SPRINGl10 SW A j A jA A A A Yes

SPRINGl11 SW A A A A A A A Yes

Requirements from DOEJRL-2002-11, as updated for FY 2008.

1Combined CERCLA and RCRA sampling provides monthly monitoring for uranium.
bWells put into service during FY 2008.
Frequency increased to quarterly during remedial action at 618-7 Burial Ground.
New tubes (C63xx series names) installed during spring 2008. Tubes to be removed from DOEIRL-2002-11 and added to separate aquifer tube

sampling and analysis plan during FY 2009.
1Sampling of springs depends on flow conditions. Riverbank springs to be removed from DOE/RL-2002-11 during FY 2009.
fIsotopic uranium is measured in surface water (in contrast to total uranium in groundwater).

A= to be sampled annually.
C = uppermost confined aquifer.
FY = fiscal year.
LU = lower unconfined aquifer.
Q = to be sampled quarterly.
S = to be sampled semiannually.
SW =surface water.
TU =top of unconfined aquifer.
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Table A-1 7. Monitoring Wells and Constituents for the 300-FF-5 Operable Unit,
618-11 ubregion.

Contaminants of Potential Concern Supporting
Measurements

Sampled as
well 0 -a E .~Scheduled In FY

if 'm0. 2008

iC 0 2 !0

_________ ~Downgradient of 618411 Burial Ground (Near-Field) ________

699-12-2CJ Q0 Q1 5 5 Q S S __ S Ys
699-13-201 Q Q IS SjQ S S __ _ Yes
699-13-3A jQ Q S S Q~ S S S Yes

_________ ~~Upgradient Conditions (Near-Field) ________

699-12-4D AL IA IA IA IL A Yes
_________ ~Downgradlent of 618-11 Burial Ground (Far-Field) ________

sampled once;
699-13-OA Q 0 S__ __ __ __ electrical problem

699-3-IE 0 0 I : - : : : Sampled once:
Requirements from DOEIRL-2002-11I as updated for FY 2008.
A = to be sampled annually.
FY = fiscal year.
Q = to be sampled quarterly.
S =to be sampled semiannually.
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Table A-18. Monitoring Wells and Constituents for the 300-FF-5 Operable Unit,
618-10/316-4 Subregion.

Contaminants of Potential SuprigMarent
ConcernSuprigMauent

Well0 Sampled as Scheduled in
0 Pz EFY 2008

~ e ~a E0

w ~ E
*( M 5o E _
2. > 0 - I

Downgradlent of 61 8-10 Burial Ground (Near-Field)

699-S6-E4K S S SISISISIS S S A Yes

699-S6-E4L QJS SfSJSS A Missed 1 Q, I S. No U-iso;
S Q Ij scheduling erro

Downgradlent of 618-10 Burial Ground; Within 316-4 Crib Footprint (Near-Field)

F 1~~ 1 iII ft 1Missed 1 st quarter (electrical
699-S6-E 4AIQSQ QIOQ I S S S S I SI A Iproblem); 4th quarter

[j ___ j delayed till FY 2009

Background: 618-10 Burial GroundI3l6-4 Cribs

699-S6-E4D A A A IA IA IAI IA A A 7 No tritium

Oowngradient of 618-10 Burial GroundI3l6-4 Crib

4 1699-S6-E4B S S S S S S ~ S Tritium once

699-6-E4 S S S S S S2nd sample delayed till
699-6-E4 S S S S SFY 2009

Requirements from DOEIRL-2002-1i, as updated for FY 2008.
Wells completed at the top of the unconfined aquifer.

A = to be sampled annually.
FY = fiscal year.
Q = to be sampled quarterly.
S = to be sampled semiannually.

Table A-19. Monitoring Wells and Constituents for the Former
1100-EM-I Operable Unit.

Well 2Sampled as Scheduled
oel 0
7E 2, In FY 2008
2 .2

- I- >

699-S28-E12 A A A Yes

699-S31-E10A A A A Yes

699-S31-EIOC A A A Yes

Requirements from TPA-CN-I 63.

A = to be sampled annually
FY =fiscal year.

Appendix A A-31



DOE/RL-2008-66, Rev. 0

This page intentionally left blank.

A-32 Hanford Site Groundwater Monitoring - 2008



DOE/RL-2008-66, Rev. 0

Appendix B

Supporting Information for Monitored Facilities

Appendix B B-i



DOE/RL-2008-66, Rev. 0

This page intentionally left blank.

B-li Hanford Site Groundwater Monitoring -2008



DOE/RL-2008-66, Rev. 0

Contents
Supporting Information for Monitored Facilities ......................................... I................................ B-i

References ................................................................................................................... B-i

Tables
Table B-i. Estimates of Groundwater Flow Rates at Hanford Site RCRA Facilities............................................. B-6

Table B-2. UpgradientlDowngradient Comparison Values Used for Statistical Comparisons at RCRA Sites in FY 2008. ... B-8

Table B-3. Monitoring Wells and Constituents for 100-N Area Units ............................................................. 8B-9

Table 8-4. Critical Means for 11 6-N- I Liquid Waste Disposal Facility for FY 2009 Comparisons.......................... B- 10

Table 8-5. Critical Means for 120-N-i1 and 120-N-2 Liquid Waste Disposal Facilities for FY 2009 Comparisons.........8B-10

Table B-7. Monitoring Wells and Constituents for 1 16-H-6 Evaporation Basins ............................................... B-il

Table B-6. Critical Means for I I 6-N-3 Liquid Waste Disposal Facility for FY 2009 Comparisons .......................... B-il

Table B-8. Monitoring Wells and Constituents for 21 6-A-29 Ditch..............................................................8B-12

Table 8-9. Critical Means for 21 6-A-29 Ditch for FY 2009 Comparisons ....................................................... B- 12

Table B- 10. Monitoring Wells and Constituents for 21 6-B-3 Pond .............................................................. 8-13

Table B-il1. Critical Means for 216-8-3 Pond for FY 2009 Comparisons ........................................................ 8- 13

Table 8-12. Monitoring Wells and Constituents for 2 16-B-63 Trench...........................................................8-14

Table 8-13. Critical Means for 216-8-63 Trench for FY 2009 Comparisons....................................................8B-14

Table B-14. Monitoring Wells and Constituents for 2 16-S- 1 Pond and Ditch..................................................8B-15

Table 8-15. Critical Means for 216-S-10 Pond and Ditch for FY 2009 Comparisons..........................................8B-15

Table B-17. Monitoring Wells and Constituents for 316-5 Process Trenches....................................................8- 16

Table B- 18. Monitoring Wells and Constituents for Integrated Disposal Facility .............................................. B-17

Table B-19. Monitoring Wells and Constituents for Liquid Effluent Retention Facility ........................................ 8B-17

Table 8-20. Monitoring Wells and Constituents for Low-Level Waste Management Area 1 ................................. 8B-18

Table 8-2 1. Critical Means for Low-Level Waste Management Area 1 for FY 2009 Comparisons .......................... B-19

Table 8-22. Monitoring Wells and Constituents for Low-Level Waste Management Area 2 .................................. 8-19

Table B-23. Critical Means for Low-Level Waste Management Area 2 for FY 2009 Comparisons .......................... B-20

Table 8-24. Monitoring Wells and Constituents for Low-Level Waste Management Area 3...................................8B-20

Table 8-25. Monitoring Wells and Constituents for Low-Level Waste Management Area 4 .................................. B-2 1

Table 8-26. Critical Means for Low-Level Waste Management Area 4 for FY 2009 Comparisons..........................8B-21

Table 8-28. Critical Means for Nonradioactive Dangerous Waste Landfill for FY 2009 Comparisons ...................... 8B-22

Table 8-27. Monitoring Wells and Constituents for the Nonradioactive Dangerous Waste Landfill ......................... 8B-22

Table 8-29. Monitoring Wells and Constituents for RCRA PUREX Cribs 216-A-i 10, 21 6-A-36B, and 21 6-A-37- 1....8-23

Table 8-3 0. Monitoring Wells and Constituents for Waste Management Area A-AX .......................................... 8B-24

Table 8-3 1. Monitoring Wells and Constituents for Waste Management Area B-BX-BY.....................................8-25

Table B-32. Monitoring Wells and Constituents for Waste Management Area C ............................................... B-26

Table 8-3 3. Critical Means for Waste Management Area C for FY 2009 Comparisons........................................8B-26

Table B-34. Monitoring Wells and Constituents for Waste Management Area S-SX ........................................... 8B-27

Table 8-3 5. Monitoring Wells and Constituents for Waste Management Area T ................................................ 8B-28

Appendix B B-ui



DOE/RL-2008-66, Rev. 0

Table B-36. Monitoring Wells and Constituents for Waste Management Area TX-TY ........................................ B-29

Table B-37. Monitoring Wells and Constituents for Waste Management Area U ............................................... B-30

Table B-38. Monitoring Wells and Constituents for the KE and KW Basins.................................................... B-3 1

Table B-39. Monitoring Wells, Constituents, and Enforcement Limits for 200 Area Treated Effluent Disposal Facility .. B-32

Table B-40. Monitoring Wells and Constituents for Environmental Restoration Disposal Facility............................ B-32

Table B-4 1. Monitoring Wells and Constituents for Solid Waste Landfill ....................................................... B-33

Table B-42. Analytical Results for Required Constituents at the Solid Waste Landfill ........................................ B-34

Table B-43. Results of Shapiro and Francia Test for Normality and Background Threshold Values
for the Solid Waste Landfill............................................................................................ B-36

Table B-44. Monitoring Wells, Constituents, and Enforcement Limits for the State-Approved Land Disposal Site ..... B-37

Figures
Figure B-i1. RCRA Units on the Hanford Site Requiring Groundwater Monitoring.......................................... B-38

Figure B-2. Groundwater Monitoring Wells for 1 00-N Area RCRA Sites..................................................... B-39

Figure B-3. Groundwater Monitoring Wells at 11 6-H-6 Evaporation Basins.................................................. B-40

Figure B-4. Groundwater Monitoring Wells at 21 6-A-29 Ditch, PUREX Cribs,and Waste Management
Areas A-AX and C................................................................................................8B-41

Figure B-5. Groundwater Monitoring Wells at 216-13-3 Pond and 200 Area Treated Effluent Disposal Facility.......... B-42

Figure B-6. Groundwater Monitoring Wells at 216-S-b1 Pond and Ditch ..................................................... B-43

Figure B-7. Groundwater Monitoring Wells at 316-S Process Trenches ....................................................... B-44

Figure B-8. Groundwater Monitoring Wells at Integrated Disposal Facility.................................................. B-45

Figure B-9. Groundwater Monitoring Wells at Liquid Effluent Retention Facility........................................... B-46

Figure B- 10. Groundwater Monitoring Wells at Low-Level Waste Management Area 1 .................................... B-47

Figure B-il1. Groundwater Monitoring Wells at 216-B-63 Trench and Low-Level Waste Management Area 2 .......... B-48

Figure B-12. Groundwater Monitoring Wells at Low-Level Waste Management Area 3 .................................... B-49

Figure B- 13. Groundwater Monitoring Wells at Low-Level Waste Management Area 4 .................................... B-5O

Figure B-14. Groundwater Monitoring Wells at Nonradioactive Dangerous Waste Landfill and 600 Area
Central Landfill................................................................................................... B-S1

Figure B- 15. Groundwater Monitoring Wells at Waste Management Area B-BX-BY ....................................... B-52

Figure B- 16. Groundwater Monitoring Wells at Waste Management Areas S-SX and U .................................... 8B-53

Figure B-17. Groundwater Monitoring Wells at Waste Management Areas T and TX-TY .................................. B-54

Figure B- 18. Regulated Units on the Hanford Site Requiring Groundwater Monitoring.....................................8B-55

Figure B- 19. Groundwater Monitoring Wells at 1 00-K Basins.................................................................8B-56

Figure B-20. Groundwater Monitoring Wells at State-Approved Land Disposal Site........................................ B-57

B-iv Hanford Site Groundwater Monitoring - 2008



DOE/RL-2008-66, Rev. 0

Appendix - B Supporting Information for Monitored Facilities
M. J. Hartman

This appendix provides supplemental information for Resource Conservation and Recovery Act of 1976
(RCRA) and other regulated units on the Hanford Site that require groundwater monitoring, excluding
Comprehensive Environmental Response, Compensation, and Liability Act of 1980 units (discussed in
Appendix A). Site-specific discussions for each facility in Appendix B are found in the body of the document
under the respective operable unit in which the facility lies (Figure 1.0-1 in the main text illustrates operable
units).

RCRA groundwater monitoring continued during fiscal year 2008 at 24 waste management areas (Figure 13-l1).
Estimates of groundwater velocity, hydrologic properties, and associated references are shown in Table B3- 1 for
RCRA sites. To determine if a waste site has adversely affected groundwater quality under RCRA interim-status
regulations (WAC 173-303-400 and by reference, 40 CFR 265.93), concentrations of indicator parameters in
downgradient wells are compared to background concentrations. The indicator parameters under interim status
are specific conductance, pH, total organic carbon, and total organic halides. The background values to which
the indicator parameters are compared are 99% prediction limits, which are calculated for each facility based
on samples from upgradient wells. The upper prediction limits also are known as critical mean values.

Critical mean values are recalculated annually, or if the number of analyses changes. Annual recalculation
accounts for changing background conditions. Changes in the number of analyses are usually the result of
changes in monitoring well networks (wells are added or deleted). If changes occur in a monitoring well
network, critical mean values for that facility are recalculated for subsequent semiannual sampling events
using the new well network.

To reliably indicate potential groundwater effects from a facility, the sample results have to be reasonably
precise or quantifiable. Specific conductance and pH are field measured indicator parameters that are reasonably
detectable and quantifiable. The parameters of total organic carbon and total organic halides, however, are
much more variable and are often below levels of detection. Significant imprecision and variability occurs
when measuring these parameters near detection limits. The variability in laboratory measurements of field
blanks are used to estimate laboratory limits of quantitation (LOQ) during the sampling period. The LOQ is
defined as ten times the standard deviation of the field blank analyses (see discussion in Section C.7.0). For
detection monitoring the statistical comparison values for total organic carbon and total organic halides are
the larger of the critical mean and the LOQ.

Table B-2 lists comparison values (critical mean values and LOQs) used in fiscal year 2008. Additional
tables list updated critical mean values for use in fiscal year 2009 for each RCRA unit where these statistics
apply. Tables B-3 through B-37 provide supporting information for the RCRA sites and Figures B-2 through
B- 17 show locations of monitoring wells and regulated units.

This appendix also provides constituent lists, well network configurations, and other ancillary information
for regulated facilities that fall outside of RCRA programs. Some network wells in these facilities are shared
with RCRA facilities. Figure B3- 18 shows the general locations of these facilities. Locations of monitoring
wells are shown in Figures B-5, B-14, B-19, and B-20. Tables B-38 through B-44 list the constituents list and/
or results summaries for the facilities.
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WHC-SD-EN-DP-047, 1992, Borehole Completion Data Package for 216-A -29 RCRA Facility Monitoring
Wells 299-E25-42, 299-E25-43, 299-E26-12, and 299-E26-13, Rev. 0, Westinghouse Hanford Company,
Richland, Washington.

WHC-SD-EN-DP-052, 1993, Borehole Completion Data Package for the 216-S-1O Facility, CY 1992, Rev. 0,
Westinghouse Hanford Company, Richland, Washington.

WHC-SD-EN-EV-002, 1990, Interim Hydrogeologic Characterization Report for the 216-B-3 Pond,
Westinghouse Hanford Company, Richland, Washington.

WHC-SD-EN-TI-0 19, 1992, Hydrogeologic Model for the 200-East Groundwater Aggregate Area, Rev. 0,
Westinghouse Hanford Company, Richland, Washington.
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Table B-I. (cont.)

Directo Flow Rate (mid) Method Hydraulic Conductivity (mid) Effective GalnbComments
___________ Direction _______________ (source) Porosity Gaiet

Flow direction and gradient are variable due to effectsLLWMA4 E 0.4 to 1.0 Darcy 10 to 25 (PNNL-1 4753) 0.004 of pump-and-treat system.

NRDWL SE 0.03 to 0.27 Darcy 518 to 1,524 (WHC-EP-0021) 0.00002 Uncertainty with gradient and rate of flow. Flow
direction inferred from plume maps.

PUREX Cribs SE 0.00 11 to 0.54 Darcy 18 to 3,000 (PNNL-11523;) 0.00002 Uncertainty with gradient and rate of flow. Flow
direction inferred from plume maps.

WMAA-AX SE 0. 13 to 0.40 Darcy 1,981 (PNL-8337; 0.00002 Uncertainty with gradient and rate of flow. Flow

NWUndetermined WH-SD-EN-TI-0i) 0001direction inferred from plume maps.

WMA B-BX-BY NUneemnd0001 Gradient too low to determine flow rate. Flow
_____________direction inferred from plume maps.

WMA C SW to SSW 0.20 to 0.40 Darcy 1,000 to 2,000 0.00002 Uncertainty with gradient and rate of flow. Surveying
______________(WHC-SD-EN-TI-0 19) _______and gyroscoping could improve numbers.

Contaminant Based on inferred contaminant travel time between
E to ESE 0.07 to 0.14 travel time NA NA NA 216-S-25 crib and downgradient wells 299-W23-15

WMA -SX(PNN-1341)and 299-W22-46, and between wells 299-W22-46
WMA -~X(PNN-1341)and 299-W22-83.

E 0.012 toO0.30 Darcy 1.33 to 14.4 (PNNL-1 3514; 0.09 to 0.20 0.0019 Gradient determined by trend surface analysis.PNN L-14 113) _____

WMTE 001t .6 Dry 1.04 to 28.1 (PNNL-14113; 0.1 0.002 Flow direction based on trend surface analysis. Flow j
WMAT E 0.01 t 0.6 DrcyPNNL-13378) .direction and gradient influenced by pump and treat.

WMA TX-TY Variable NA NA 14.2 to 19.9 (PNNL-1 3378; NA NA Flow direction and rate influenced by
I(see text) I____ I_ PNNL-14113; PNNL-141 86) I_____ _____ 200-ZP-1 Pump-and-Treat. System

WMA U IE to ENE 0.018 to 0.20 1 Darcy 11.69 to 9.5 (PNNL-13378) 0. 10 t0.20 0.0021 Gradient determined by trend surface analysis.

IEffective porosity assumed to be between 0. 1 and 0.3, a representative range for the unconfined aquifer system, unless otherwise noted.
bMarch 2008 unless noted otherwise.

ODF = integrated Disposal Facility.
LERF = liquid effluent retention facility.
LLWMA = low-level waste management area.
LWDF = liquid waste disposal facility.
NA = not applicable.0
NRDWL = nonradioactive Dangerous Waste Landfill.

> PCE = tetrachioroethene.
'a PUREX = Plutonium-Uranium Extraction Plant.

WMA = waste management area. 0
CL 00

COD
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Table B-2. UpgradientlDowngradient Comparison Values Used for

Statistical Comparisons at RCRA Sites in FY 2008.

Qt ISpecific Conductance ITOC Critical Mean 'I'I TOX Critical Cm et
Quarer ICritical Mean (p18cm) pH Critical Range IT I LOQ IpL Mae CommentsI~

116-N-I (1301-N) Facility

Jan-Mar 2008 1,330 6.14-9.23 [ 1,820/1,450 31.6/23.2

Jul-Sep 2008 1,330 6.14-9.23 [ 1,820/234 31.6/12.2
120-N-1 and 120-N-2 (1324-N/NA) Facilities

Oct-ec 007 82 .70-.49 1,79/1,80 2.3/2.9 Critical mean values calculated with
Oct-ec 007 82 .708.491,70/180 2.3/2.92 downgradient wells

Apr-un 008597 .678.5 1,90/48 2.9/4.5 Critical mean values calculated with
AprJu 208 977.6-852 1 ,9/227/4. 3 downgradient wells

Jan-Mar 2008 445 j 7.40-8.67 1,860/1,450 1 28.3/23.2

Jul-Sep 2008 445 7.40-8.67 j 1,860/234 j 28.3/1 2.2

216-A-29 Ditch

Oct-Dec 2007 269 7.24-9.55 1,090/1,480 j 26.1/22.9

Apr-Jun 2008 269 7.24-9.55 1,090/428 26.1/24.5

216-B-3 Pond

Jan-Mar 2007 328 7.07-9.30 1,160/1,450 26.3/23.2

Jul-Sep 2007 328 7.07-9.30 1,160/234 26.3/1 2.2

216-13-63 Trench

Oct-Dec 2007 789 7.48-.73 f 1,050/1,480 22.2/22.9

Apr-Jun 2008 789 7.4"-.73 1,050/428 22.2/24.5

216-S-10 Pond and Ditch

Oct-Dec 2007 296 7.49-8.73 1,300/1,480 -122.9

Apr-Jun 2008 296 7.49-8.73 1,300/428 -/24.5

Low Level Waste Management Area I

Oct-Dec 2007 828 7.68-8.29 2,810/1,480 j 26.4/22.9::]

Apr-Jun 2008 828 7.68-8.29 2,810/428 26.4/24.5

Low Level Waste Management Area 2

Oct-Dec 2007 1,372 j 7.16-8.24 j 3,900/1,480 65.7/22.9

Apr-Jun 2008 1,372 7.16-8.24 3,900/428 65.7/24.5
Low Level Waste Management Area 3

No statistical comparisons unfti the new baseline is established

Low Level Waste Management Area 4

Ja-a 2087072-.779/,5I332. Critical mean values re-calcuated
Jan-ar 008 00 .22-.77790/,45 13./232 jbecause one upgradient well went dry

Jul-Sep 2008 700 7.22-8.77 J 790/234 I 13.3/12.2IIZ IIII
Nonradioactive Dangerous Waste Landfill

Jan-Mar 2008 f 620 6.68-7.81 1,020/1,450 26.12
Jul-Sep 2008 620 6.68-7.81 j 1,020/234 26.8/12.2

Waste Management Area C

Oct-Dec 2007 922 7.32-8.87 3,400/1,480 35.1/22.9

Apr-Jun 2008 922 7.32-8.87 3,400/428 35.1/24.5

0Upgradient/Downgradient comparison values (in bold) for TOO and TOX are the larger of calculated critical mean value and limit of
quantitation for the respective quarter.
b Reported values rounded to the nearest 10 pg/L.

ICritical mean value could not be calculated because essentially all measurements were below vendor specified method detection limit.

LOQ = limit of quantitation; based on field blanks collected and analyzed in the previous four quarters.
TOO = total organic carbon.
TOX = total organic halides.

B-8 Hanford Site Groundwater Monitoring - 2008
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Table B-3. Monitoring Wells and Constituents for 100-N Area Units.

Contamination Indicator Other Parameters
Parameters

d .2 f2SmldaWAC c _ SapedaWell Number, Comment Copin I: Eo m Scheduled
Coplan .0 ino FY 2008

w 0 0

116-N-1 (1301-N) Liquid WasteDisposal Facility ________

199-N-105A C S S S S A A A Yes

199-N-2 P S S S S A A A Yes

199-N-3 P S S S S A A A Yes

199-N-34 P S S S S A A A I Yes

199-N-57 C S S S S A A A Yes

_________ 120-N-I and 120-N-2 (1324-NINA) Facilities ________

199-N-591 C S S S S A A A A Sampled once;
insufficient water

199-N-71 C S S S S A A A Yes

199-N-72 C S S S S A A A Yes

199-N-73 C S S S S A A A Yes

Bottom of
199-N-77 aquifer: no C S S S S A S A A Yes

statistics

199-N-165c New well C S S S S A A A A Sampling to begin
I I I I I IFY 2009

116-N-3 (1325-N)_Liquid WasteDisposal Facility

Information
199-N-28 only; no p S S 5 5 A A A Yes

statistics

199-N-32 p S S 5 5 5 5 5 Yes

199-N-41 p S S 5 5 A A A Yes

199-N-74 C S S S S A A A Yes

199-N-81 C S S S S A A A Yes

Requirements from PNNL-1 3914.

Wells completed at the top of the unconfined aquifer unless specified otherwise.

aBold italic = upgradient well.
bMonitored for Atomic Energy Act of 1954.

, Well 199-N-I 65 will replace well 199-N-59 in FY 2009.

A = to be sampled annually
C = well is constructed as a resource protection well under WAC 173-160.
FY = fiscal year.
P = constructed prior to WAC requirements.
S = to be sampled semiannually.
Spec. Cond. = specific conductance.
WAC = Washington Administrative Code.
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Table B-4. Critical Means for 116-N-I Liquid Waste Disposal Facility for FY 2009 Comparisons.

Constituent (unit) n df Mean Deatndard %) t, Critical Mean

pH 9 8 7.63 0.2561 3.3588 5.6174 [6.11 -9.14]
Specific conductance (pS/cm) 9 8 653.14 139.7550 21 .3974 5.0413 1,396

Total organic carbon* (pg/L) 19 8 1 664.33 1 574.1893 1 86.4309 1 5.0413 1 3,716
Total organic halides* (ijglL) 19 8 6.76 3.6359 53.7615 5.0413 26.1

Based on semiannual sampling events from October 2006 through September 2008 for upgradient well 1 99-N-57 and from
April 2007 through September 2008 for upgradient well 1 99-N-34.
*For values reported below laboratory's specified method detection limit, one-half of the method detection limit is used in the
critical mean calculation.

CV = coefficient of variation.
df =degrees of freedom (n-I).
FY = fiscal year.
n = number of background replicate averages.

t = Bonferroni critical t-value for appropriate df and 20 comparisons.

Table B-5. Critical Means for 120-N-I and 120-N-2 Liquid Waste Disposal Facilities
for FY 2009 Comparisons.

Constituent (unit) n df Mean Deationd CV (% ~ t. Critical Mean

pH 5 4 8.01 0.1253 1.5647 9.7291 [6.67 -9.35]
Specific conductance (pSlcm) 5 4 428.95 37.0268 8.6320 8.1216 758
Total organic carbon a. b(pgIL) 5 4 330.10 56.6132 17.1503 8.1216 834
Total organic halides a, (ugIL) 16 5 4.77 1.2868 126.9679 6.5414 1 13.9

Based on semiannual sampling events from December 2006 through June 2008 for upgradient well 199-N-7l, except
December 2005 through June 2008 for total organic carbon.

aFor values reported below laboratory's specified method detection limit, one-half of the method detection limit is used in the
critical mean calculation.
bExcluding erroneous data from December 2006.
0Excluding erroneous data from December 2007.

CV = coefficient of variation.
df = degrees of freedom (n-I).
FY fiscal year.
n =number of background replicate averages.

t, Bonferroni critical t-value for appropriate df and 16 companisons.

B-10 Hanford Site Groundwater Monitoring - 2008
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Table B-6. Critical Means for 116-N-3 Liquid Waste Disposal Facility for FY 2009 Comparisons.

Constituent (unit) n df Mean Deationd CV (%) t, Critical Mean

pH 5 4 7.97 0.0859 1.0782 9.7291 [7.05 - 8.89]

Specific conductance (pS/cm) 5 4 383.95 11.6477 3.0336 8.1 216 488

Total organic carbon* (pg/L) 15 4 252.80 1133.9653 152.9926 1 8.1216 1 1,445

Total organic halides* (pgIL) 16 5 5.75 12.4873 143.2881 1 6.5414 1 23.3

Based on semiannual sampling events from September 2006 through September 2008 for upgradient well 199-N-74.
* For values reported below laboratory's specified method detection limit, one-half of the method detection limit is used in the
critical mean calculation.

CV= coefficient of variation.
df = degrees of freedom (n-I).
FY = fiscal year.
n = number of background replicate averages.

= Bonferroni critical t-value for appropriate df and 16 comparisons.

Table B-7. Monitoring Wells and Constituents for 116-H-6 Evaporation Basins.

Permit-Specified Other Parameters

*P Sampled as
E _EWell Number Comment E Scheduled

0 in FY 2008

o ro-

199-H-4-12A Extraction well C A A A A ,A A A Yes

199-H-4-12C Mid-depth unconfined C A A A A A A A Yes

199-1-4-3 Extraction well P A A A A A A A Yes

199-1-4-8 C A A A A A A A Yes

Requirements from PNNL-1 1573 and 2006 permit modification b
Wells completed at the top of the unconfined aquifer unless specified otherwise.

*Radionuclides not typically subject to RCRA monitoring, but included in the current Hanford Facility RCRA Permit
(WA7890008967) for this facility.
bHanford Facility RCRA Permit (WA7890008967) Modification Notification Form, signed by GP Davis (Ecology),
January 10, 2006. 183-H Solar Evaporation Basins, Part VI, Chapter 2, and Attachment 37.

A = to be sampled annually.
C = well is constructed as a resource protection well under WAG 173-1 60.
FY = fiscal year.
Hex Cr = hexavalent chromium.
P = constructed prior to WAG requirements.
RCRA = Resource Conservation and Recovery Act of 1976.
WAG = Washington Administrative Code.

Appendix B B-Il



DOE/RL-2008-66, Rev. 0

Table B-8. Monitoring Wells and Constituents for 216-A-29 Ditch.

Contamination OhrPrmtr
Indicator Parameters OhrPrmtr

C c Sampled as Scheduled
Well Number' Comment E W toi Y20

e
0 o0 0 S

Cos L 0 xe < a C

299-E25-26 Upper unconfined C S S S S S S A A Alkalinity once

299-E25-28 Deep unconfined; no C S S S S S S A A TOG, TOX, and alkalinity oncebstatistics

299-E25-32P C S S S S S S A A Alkalinity once
299-E25-34 C S S S S S S A A Alkalinity once
299-E25-35 C S S S S S S A A Alkalinity once

299-E25-48 C S S S S S S A A Alkalinity once
299-E26-12 C S S S S S S A A Alkalinity once
299-E26-13 C S S S S S S A A Alkalinity once
699-43-45 C ,S ,S ,S S S S A A Yes

Requirements from PNNL-1 3047.
Wells completed at the top of the unconfined aquifer unless specified otherwise.
aBold italic = Upgradient well.
bNot needed for this supplemental well.

A = to be sampled annually.
C = well is constructed as a resource protection well under WAG 173-160.
FY = fiscal year.
S = to be sampled semiannually.
Spec. Cond. =specific conductance.
TOG = total organic carbon.
TOX = total organic halides.
WAG = Washington Administrative Code.

Table B-9. Critical Means for 216-A-29 Ditch for FY 2009 Comparisons.

constituent (unit) In df Mean Standard Iv()t Ciia MeanDeviation C % 0 Ciia
pH 7 6 8.34 0.1301 1.5604 7.4012 (7.31 -9.36]

Specific conductance (pS/cm) 6 5 243.88 2.0233 0.8296 7.6037 260
Total organic carbon* (pg/L) 5 4 259.00 115.7800 4.7027 9.7291 1,493

Total organic halides* (pgIL) 6 5 4.25 2.7531 64.7796 7.6037 26.9

Based on semiannual sampling events from upgradient well 699-43-45: April 2006 through April 2008 for specific conductance and total
organic halides; November 2006 through April 2008 for total organic carbon; January 2006 through April 2008 for pH.
* For values reported below laboratory's specified method detection limit, one-half of the method detection limit is used in the critical
mean calculation.

GV= coefficient of variation.
df = degrees of freedom (n-i).
FY = fiscal year.
n = number of background replicate averages.

=Bonferroni critical t-value for appropriate df and 32 comparisons.
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Table B-10. Monitoring Wells and Constituents for 216-13-3 Pond.

Contamination Indicator OhrPrmtr
Parameters OhrPrmtr

Well Numbera Comment Sape asSheuein FY 2008

0 02

0 0 0W 0 9*
i-0 X- 4 41 4E 'E V

699-42-42B Bottom of C S S S S A S A S A A Yes
aquifer I__1_1

699-43-44 C S S S S A S A S A A Yes

699-43-45 S S S S A S A S A A Yes

699-44-39B C S S S S A S A S A A Yes

Requirements from PNNL-1 5479.
Wells completed at the top of the unconfined aquifer unless specified otherwise.

aBold italic = Upgradient well.
bMonitored for Atomic Energy Act of 1954.

A = to be sampled annually.
C = well is constructed as a resource protection well under WAC 173-160.
FY = fiscal year.
S =to be sampled semiannually.
Spec. Cond. = specific conductance.
WAG = Washington Administrative Code.

Table B-Il. Critical Means for 216-13-3 Pond for FY 2009 Comparisons.

Constituent (unit) n df Mean Standard VtCriclMa
Deviation CV()tCrtclMa

pH 6 5 8.15 0.1630 2.0004 7.6037 [6.81 -9.49]

Specific conductance (pS/cm) 6 5 263.58 18.1856 6.8994 6.5414 392

Total organic carbon 1, b (pg/L) 15 4 255.30 1 106.7261 1 41.8042 8.1216 1 1,205

Total organic halides ab (pgIL) 15 4 2.05 1 0.8906 1 43,5524 f 8.1216 10.0

Based on semiannual sampling events from January 2006 through August 2008 for upgradient well 699-44-39B.

aFrvalues reported below laboratory's specified method detection limit, one-half of the method detection limit is used in the critical
mean calculation.
bExcluding erroneous data from February 2007.

CV= coefficient of variation.
df = degrees of freedom (n-i).
FY = fiscal year.
n = number of background replicate averages.

=Bonferroni critical t-value for appropriate df and 16 comparisons.
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Table B-12. Monitoring Wells and Constituents for 216-B-63 Trench.

Contamination OhrPrmtr
Indicator Parameters OhrPrmtr

E cc ~ ~ in FY 2008

0 FA
Wj CL 0, . n 2 [

299-E27-8 C S S S S A S A S A A Yes
299-E27-9 C S S S S A S A S A A Yes

299-E27-11 C S S S S A S A S A A Yes
299-E27-16 C S S S S A S A S A A Yes
299-E27-17 C S S S S A S A S A A Yes
299-E27-18 C .S S S S A S A S A A Yes
299-E27-19 C S S S S A S A S A A Yes
299-E33-33 C S S S S A S A S A A Yes
299-E233-36 C S S S S A S A S A A Yes
299-E33-37 C S S S S A S A S A A Yes
299-E34-8 C S S S S A S A S A A Yes
299-E34-10 C S S S S A S A S A A Yes

Requirements from PNNL-14112.
Wells completed at the top of the unconfined aquifer unless specified otherwise.

,Bold italic = Upgradient well.
bMonitored for Atomic Energy Act of 1954.

A = to be sampled annually.
C = well is constructed as a resource protection well under WAC 173-i160.
FY = fiscal year.
S = to be sampled semiannually
Spec. Cond. = specific conductance.
WAG = Washington Administrative Code.

Table B-I 3. Critical Means for 21 6-13-63 Trench for FY 2009 Comparisons.

Constituent (unit) n df ma tnadI ()t rtclMa
F ~~~Deviation CV()tCrtalM n

pH 20 19 8.08 0.1178 1.4588 4.5718 [7.52 -8.63]
Specific conductance (ljS/cm) 20 19 476.19 86.1044 18.0820 4.2669 853
Total organic carbon a (pgIL) 20 19 329.16 161.8590 49.1730 4.2669 1,037

Total organic halides 8. 1 (pgIL) 18 17 5.95 1 4.9727 183.5092 4.3706 28.3

Based on semiannual sampling events from November 2006 through April 2008 for upgradient wells 299-E27-8, 299-E27-9,
299-E27-17, and 299-E34-1 0, and October 2006 through April 2008 for upgradient well 299-E27-11.

IFor values reported below laboratory's specified method detection limit, one-half of the method detection limit is used in the
critical mean calculation.
IExcluding erroneous data from April 2008 for upgradient well 299-E27-9.

CV= coefficient of variation.
df = degrees of freedom (n-I).
FY = fiscal year.
n = number of background replicate averages.

= Bonferroni critical t-value for appropriate df and 48 comparisons.
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Table B-14. Monitoring Wells and Constituents for 216-S-ID Pond and Ditch.

Contamination Indicator OhrPrmtr
Parameters OhrPrmtr

U2 U Sampled as
Well Numnber* Comment EL C * E Scheduled

0 0 0F Im E . in FY 2008
d - 0E .

010 cc '0 .2 0 .2 Cc4
U.0 .2 .2O - 0 * .

299-W26-13 C S S S S S A A A S A A A Alkalinity once

299-W26-14 C S S S S S A A A S A A A Alkalinity once

Bottom of
299-W27-2 aquifer; C S S S S S A A A S A A A Alkalinity once

no statistics

699-32-76 C S S S S S A A A S A A A Nwwls ob

699-33-75 C S S S S kS A A A S A A A sampled beginning

699-33-76 C S S S S S+ A A A S A A A in FY 2009

Requirements from PNNL-14070 and PNNL-14070-ICN-2.
Wells completed at the top of the unconfined aquifer unless specified otherwise.
* Bold italic = upgradient well.

A = to be sampled annually.
C =well is constructed as a resource protection well under WAC 173-160.
FY = fiscal year.
Hex Cr = hexavalent chromium.
S = to be sampled semiannually.
Spec. Cond. = specific conductance.S WAG: = Washington Administrative Code.

Table B-15. Critical Means for 216-S-10 Pond and Ditch for FY 2009 Comparisons.

Constituent (unit) n df Mean Deationd t. Critical Mean

pH 4 3 8.11 2.2 10.8689 [7.49 - 8.73]

Specific conductance (pS/cm) 4 3 269.8 0.04 13.745 296

Total organic carbon 8 (pg/L) 4 13 195.6 90.9 10.8689 1300

Total organic halides 1. b (pg/L) 4 3 NC NC 10.8689 NC

Based on semiannual sampling events from December 2001 through June 2003 for former upgradient well 299-W26-7 (dry in
2003). Background levels will be revised when data from new upgradient well are available.

aFor values reported below laboratory's specified method detection limit, one-half of the method detection limit is used in the critical
mean calculation.
ICritical mean not calculated because essentially all measurements were below detection limit. Upgradientldowngradient
comparison value is limit of quanfitation (updated quarterly).

df =degrees of freedom (n-i).
FY =fiscal year.
n =number of background replicate averages.
NC =not calculated.

=Bonferroni critical t-value for appropriate df and 48 comparisons.
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Table B-17. Monitoring Wells and Constituents for 316-5 Process Trenches.

0

0 C

* c

Well Number Comment a 0- Sampled as Scheduled
E In FY 2008

0 a~ .2 E

399-1-10 1- S e

399-1-16A C S S S S Yes

399-1-16B Lower unconfined C S S S S Yes

399-1-17A C S S S S Yes

399-1-17B Lower unconfined C S S S S Yes

399-1-18A C S S S S Yes

399-1-18B Lower unconfined C S S S S Yes

Requirements from WHC-SD-EN-AP.1 85.
Wells completed at the top of the unconfined aquifer unless specified otherwise.

* Radionuclides not typically subject to RCRA monitoring, but included in the current Hanford Facility
RCRA Permit (WA7890008967) for this facility.

Co well is constructed as a resource protection well under WAC 173-160.
FY = fiscal year.
RORA = Resource Consenvation and Recovery Act of 1976.
S =to be sampled four times semiannually.
WAC =Washington Administrative Code.

B-16 Hanford Site Groundwater Monitoring - 2008
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Table B-l8. Monitoring Wells and Constituents for Integrated Disposal Facility.

Indicator Parameters Other Parameters

r* W

a- 0

Well umbe t m  Sampled as ScheduledWel Nubr'0 In FY 2008
E E:6 - M, E
o .2E 2! 0 1 2 ,2 N
O Es 0 0 E W~y

R 0

299-E 17-22 C Sc S, S, Sc Sc S S S S S S S Yes

299-E 17-23 C S, 5c Sc Sc c S S S S S S S Yes

299-E17-25 C S. S c S. S c .S S S 5 5 5 Yes

299-E17-26 C S, S, S, Sc S S S S S S S S Yes

299-018-1 C S c S, ScS cS, S s s 5 5 s Yes

299-E24-21 C Ic S-c~~ I S S S S SS e

299-E24-24 IC I c S-1S- IS-S S 5 5 5 S Yes

Requirements from DOE/RL-2003-12 and RPP-PLAN-26534.
Wells completed at the top of the unconfined aquifer unless specified otherwise.

IBold italic = Upgradient well.
bOperational parameters monitored for DOE 0 435.1.
cTo be sampled four times semiannually (total of eight times per well per year).

C = well is constructed as a resource protection well under WAC 173-160.
FY = fiscal year.
S = to be sampled semiannually.
Spec. Cond. = specific conductance.
WAC = Washington Administrative Code.

Table B-19. Monitoring Wells and Constituents for Liquid Effluent Retention Facility.

'I2

Wel NuberE Sampled as Scheduled
0! ~ U in FY 2008~U . 0 D 0~~i*

U m E 0 5 . >

299-E26-10 C A S S A S A A S No VOA

299-E26-11 C A S S A S A A S No VOA

299-E26-77 C A S S A S A A S New well; first sampled 8/2008

299-E26-79 C A S S A S A IA S New well; to be sampled FY 2009

Requrements from WHC-SD-EN-AP-024.
Wells completed at the top of the unconfined aquifer unless specified otherwise.

IBold italic = Upgradient well.
bMonitored for Atomic Energy Act of 1954.

A =to be sampled annually.
C = well is constructed as a resource protection well under WAC 173-160.
FY = fiscal year.
S = to be sampled semiannually.
WAC = Washington Administrative Code.
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Table B-20. Monitoring Wells and Constituents for Low-Level Waste Management Area 1.

Contamination Indicator
Parameters Other Chemical Parameters AEA Parameters b

C Sampled as
Well Number* . *d *E Scheduled

E M E in FY 2008
o . .i 0 OC E

a ... -a - a

_ _ _ _ _N IV~_ _ _

299-E28-26 C S S S S A S S A A A S S S S Yes

299-E28-27 C S S S S A SS A A A S S S S Yes

299-E28-28 C S S S S A SS A A A S S S S Yes

299-E32-2 C S S S S A SS A A A S SS S Yes

299-E32-3 C S S S S IA SS A A A S SS S Yes

299-E32-4 C S S S S A SS A A A S SS S Yes

299-E32-5 C S S S S A SS A A A S SS S Yes

299-E32-6 C S S S S A SS A A A S SS S Yes

299-E32-7 C S S S S A SS A A A SS S S Yes

299-E32-8 C S IS S S A SS A A A S S S S Yes

299-E32-9 C S S S S A SS A A A S SS S Yes

299-E32-10 C S S S S A SS A A A IS SS S Yes

299-E33-28 C S S S S A SS A A A S SS S Yes

299-E33-29 C S S S S A SS A A A S SS S Yes

299-E33-30 C S S S S A SS A A A S SS S Yes

299-E33-34 C S S S S A SS A A A S SS S Yes

299-E33-35 C S IS S d S IAIS S A A A S SS S Yes

Requirements from PNNL-14859-ICN-1 and DOEIRL-2000-72.
Wells completed at the top of the unconfined aquifer unless specified otherwise.
aBold italic = Upgradient well.
bMonitored for Atomic Energy Act of 1954.

A = to be sampled annually.
C = well is constructed as a resource protection well under WAC 173-160.
FY = fiscal year.
S = to be sampled semiannually.
Spec. Cond. = specific conductance.
WAC =Washington Administrative Code.
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Table B-21. Critical Means for Low-Level Waste Management Area I for FY 2009 Comparisons.

Constituent (unit) n df Mean Standard tCriclMa
Deviation CV()tCrtclMa

pH 31 30 7.95 0.0917 1.1545 4.3444 [7.54 -8.35]

Specific conductance (p S/cm) 31 30 524.10 77.6529 14.8165 4.0948 847

Total organic carbon 1.b (pgIL) 32 31 301.30 196.7931 65.3154 4.0778 1,116

Total organic halides 8. (pgIL) 29 28 5.32 1 5.5623 1104.6463 1 4.1327 28.7

Based on semiannual sampling events from December 2006 through June 2008 for upgradient wells 299-E28-26 and
299-E33-35; from December 2006 through July 2008 for upgradient well 299-E28-27; from January 2007 through June 2008
for upgradient wells 299-E28-28, 299-E33-28, and 299-1133-29; and from January 2007 through July 2008 for upgradient well
299-E32-4.
a For values reported below laboratory's specified method detection limit, one-half of the method detection limit is used in the
critical mean calculation.
bExcluding erroneous data from January or February 2008.
c Excluding erroneous data from December 2006.

CV= coefficient of variation.
df =degrees of freedom (n-I).
FY =fiscal year.
n =number of background replicate averages.

=Bonferroni critical t-value for appropriate df and 68 companisons.

Table B-22. Monitoring Wells and Constituents for Low-Level Waste Management Area 2.

Contamination
Indicator Other Chemical Parameters AEA Parameters b

Parameters

C 0
S0
-E Sampled as

Well Number, Comment z Scheduled
* . in FY 2008

E d C E
16 L 0 E 01~

z . o o - ~ * 0 0~0!. ~ ~ ~ . 0 -E

299-E27-81 C S S S S A S S A A A A S S S S Ra Ynciesoc

299-E27-97 C S S S S A SS A A A A S S SS Yes

299-E27-10 C S S SS A SS A A A A S S SS Yes

299-E34-2 C S SS S AIS S A A A A S S SS Yes

299-E34-90 C S S SS A SS A A A A SS S S Yes

299-E34-10 C S S SS A SS A A A A S S SS Yes

Requirements from PNNL-14859-ICN-1 and DOEIRL-2000-72.
Wells completed at the top of the unconfined aquifer.

a Bold italic = Upgradient well.
bMonitored for DOE 0 435.1.

A = to be sampled annually.
AEA = Atomic Energy Act of 1954.
C = well is constructed as a resource protection well under WAC 173-160.
FY =fiscal year.
S = to be sampled semiannually.
Spec. Cond. = specific conductance.
WAC = Washington Administrative Code.
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Table B-23. Critical Means for Low-Level Waste Management Area 2 for FY 2009 Comparisons.

Constituent (unit) n df Mean Standard tCriclMa
____________________ -. ________ Deviation CV()t CriclMa

pH 4 3 7.71 0.0382 0.4963 19.8889 [6.85 -8.56]
Specific conductance (p S/cm) 4 3 1023.69 14.7300 1.4389 15.7577 1,278
Total organic carbon a(pg/L) 5 4 738.85 209.0672 2.2963 10.0298 3,036

Total organic halides 8.b (pg/L) 5 4 11.00 7.2861 66.2676 10.0298 91.0

Based on semiannual sampling events from April 2006 through April 2008 for upgradient well 299-E27-10.

8For values reported below laboratory's specified method detection limit, one-half of the method detection limit is used in the critical
mean calculation.
bExcluding erroneous data from October 2007.

CV= coefficient of variation.
df =degrees of freedom (n-I).
FY fiscal year.
n =number of background replicate averages.

=Bonferroni critical t-value for appropriate df and 36 comparisons.

Table B-24. Monitoring Wells and Constituents for Low-Level Waste Management Area 3.

Contamination
Indicator Other Chemical Parameters AEA Parameters

Parameters

C (A

o e Sampled as
Well Number Comment *UScheduled

CAr in FY 2008

E 0U C4
0 2, e ,' E ! e ,0 0 e g E

X =0 2z ( ~ ~
29-73 Deep unconfined- C S S S S A S S A A A A S S S S Yes
299-W'jr-3 no statistics I

299-W7-4 C S S SS A SS A A A A S SS S Nob

299-018-1 C S SS S A SS A A A A S SS S Yes

299-W1O-14 Deep unconfined; C S S S S A S S A A A A S S S S Yes
no statisticsI I II

299-W1O-29 CS S SS A SS A A A A S SS S Yes

299-WIO-30 CS S SS A SS A AA A S SS S Yes
299-W1O-31 CS S SS A SS A A A A S SS S Yes

Requirements from PNNL-14859-ICN-1 and DOEIRL-2000-72.
Wells completed at the top of the unconfined aquifer unless specified otherwise.

IMonitored for DOE 0 435.1.
bWell 299-W7-4 removed from network March 2008 due to cave-in potnential.

A = to be sampled annually.
AEA = Atomic Energy Act of 1954.
C = well is constructed as a resource protection well under WAG 173-160.
FY = fiscal year.
S = to be sampled semiannually
Spec. Cond. = specific conductance.
WAC = Washington Administrative Code.
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Table B-25. Monitoring Wells and Constituents for Low-Level Waste Management Area 4.

* Contamination
Indicator Other Chemical Parameters AEA Parametersb

Parameters

o. 0
- Sampled as

Well Number, Comment . U6U Scheduled
.2

"a c C L

o 6 00 7~ 0 E
o 'S - - c 0 U e E

r-I = r

299-W15-15 C S S S S A S S A A A A S S S S Not sampled: dry
_________ _______I_ January 2008

299-W15-17 Deep unconfined; no C S S S S A S S A A A A S S S S Yes
statisticsI

299-W15-30 C S S S S A SS A A A A S S SS Yes

299-W15-83 CS5 S S S A S S A A A A S S S S Yes

299-W15-94 C S SSS AS8S A A A A S S SS Yes

299-W15-152 C S S S S A S S A A A A S S S S Yes

299-W15-224 C S S SS A SS A A A A SS S S Yes

299-W18-21 C S S SS A SS A A A A S S SS Yes

299-WV18-22 Deep unconfined; no C S S S S A S S A A A A S S S S Yesstatistics

299-18-3 C S S S S A A A A~ 5 5 5 Sampled once for
299-I8-3 C S S S, A A A S S S S RORA; dry July 2008

Requirements from PNNL-14859-ICN-1 and DOE/RL-2000-72.
Wells completed at the top of the unconfined aquifer unless specified otherwise.

aBold italic = Upgradient well.
bMonitored for DOE 0 435.1.

A =to be sampled annually.
AEA = Atomic Energy Act of 1954.
C = well is constructed as a resource protection well under WAC 173-160.
FY = fiscal year.
S =to be sampled semiannually.
Spec. Cond. = specific conductance.
WAG = Washington Administrative Code.

Table B-26. Critical Means for Low-Level Waste Management Area 4 for FY 2009 Comparisons.

Constituent (unit) n df Mean DeatndCrd(%) t, Critical Mean

pH 13 12 7.9648 0.1951 2.4490 4.8233 [6.99 -8.94]

Specific conductance (pSlcm) 12 11 515.6667 38.3759 7.4420 4.5477 697

Total organic carbon* (pgIL) 13 12 288.0769 125.5969 43.5984 4.4215 864

Total organic halides* (pg/L) 11 10 4.8343 2.9512 61 .0471 4.7065 19.3

Based on semiannual sampling events from January 2006 through July 2007 for upgradient well 299-Wi 5-1 5; from January 2008
through August 2008 for upgradient well 299-Wi 8-21; and from February 2007 through May 2008 for upgradient well 299-Wi 8-23.

*For values reported below laboratory's specified method detection limit, one-half of the method detection limit is used in the critical
mean calculation.

CV= coefficient of variation.
df = degrees of freedom (n-i).
n = number of background replicate averages.

= Bonferroni critical t-value for appropriate df and 24 comparisons.
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Table B-27. Monitoring Wells and Constituents for the Nonradioactive Dangerous Waste
Landfill.

Contamination
Indicator Other Parameters

Parameters

Well Number Comment M a Sampled as Scheduled
Q~ x In iFY 2008

E C 1 0

aM 0 2 A I

699-25-33A Top of L-PU; no statistics C S S S S S A A S Yes

699-25-34A C S S S S S A A S Yes

699-25-34B C S S S S S A A S Yes

699-25-34D C S S S S S A A S Yes

699-26-33 C S S S S S A A S Yes

699-26-34A C S S S S S A A S Yes

699-26-34B C S S S S S A A S Yes

699-26-35A C S S S S S A A S Yes

699-26-35C Top of L-PU; no statistics C S S S S S A A S Yes

Requirements from PNNL-1 2227 and PNNL-12227-ICN-1.
Wells completed at the top of the unconfined aquifer unless specified otherwise.
* Bold italic = Upgradient well.

A = to be sampled annually.
C = well is constructed as a resource protection well under WAC 173-160.
FY = fiscal year.
LPU = low-permeability unit in upper Ringold Formation.
S = to be sampled semiannually.
Spec. Cond. = specific conductance.
WAC = Washington Administrative Code.

Table B-28. Critical Means for Nonradioactive Dangerous Waste Landfill for FY 2009 Comparisons.

Constituent (unit) n [fMa Standard V. CrtclMa
n df Mean Deviation CV() tCriclMa

pH 8 7 7.25 0.0849 1.1717 6.4295 [6.67 -7.83]

Specific conductance (pS/cm) 8 7 543.94 9.0955 1.6722 5.7282 599
Total organic carbon* (pg/L) 8 7 285.41 122.6511 42.9742 5.7282 1,031

Total organic halides* (PgIL) 9 18 3.28 3.4586 105.3827 5.3162 22.7

Based on semiannual sampling events from September 2006 through August 2008 for upgradient well 699-26-34A and from
February 2007 through August 2008 for upgradient well 699-26-35A.
* For values reported below laboratory's specified method detection limit, one-half of the method detection limit is used in the critical
mean calculation.

CV= coefficient of variation.
df = degrees of freedom (n-I).
FY = fiscal year.
n = number of background replicate averages.

S= Bonferroni criical t-value for appropriate df and 28 comparisons.
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Table B-29. Monitoring Wells and Constituents for RCRA PUREX Cribs 216-A-1 0, 216-A-36B,
and 216-A-37-1

SPrimary RCRA Supporting
.! Constituent Parameters

Wel umer Comet E Sampled as Scheduled
0 FA i in FY 2008

c 0

z

299-E17-1 216-A-10 P S S S A Yes

299-E17-14 216-A-36B C Q Q I0 A Yes

299-E17-16 216-A-36B C S S S A Yes

299-E17-18 216-A-36B C S S S A Yes

299-E17-19 216-A-10 C S S. S A Yes

299-E24-16 216-A-10 C Q Q Q A Yes

299-E24-18 Upgradient C S S S A Yes

299-E25-17 216-A-37-1 P S S S A Yes

299-E25-19 216-A-37-1 P Q 0 Q A Yes

299-E25-31 Upgradient C S S S A Yes

699-37-47A Downgradient C S S S A Yes

Additional wells Far-field **See Appendix A for 200-PO-1

Requirements from PNNL-1 1523.
Wells completed at the top of the unconfined aquifer.
* Far-field wells sampled annually to triennially in conjunction with 200-PO-1 Operable Unit.

A = to be sampled annually.
C = well is constructed as a resource protection well under WAC 173-1 60.
FY = fiscal year.
P =constructed prior to WAC requirements.
PUREX = Plutonium-Uranium Extraction Plant.
Q0 to be sampled quarterly.
RCRA = Resource Conservation and Recovery Act of 1976.
S = to be sampled semiannually.
WAG = Washington Administrative Code.
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Table B-30. Monitoring Wells and Constituents for Waste Management Area A-AX

Site-Specific Constituents

0e
Well Number,~U Sampled as Scheduled

E * In FY 2008
E a E

U 0 E E C .

2 U) W '.U J 4

299-E24-20 000000 a Q 000 Q Yes

299-E24-22 00000000000a Q Yes

299-E24-33 00000000000Q Q Yes

299-E25-2 P 0000Q 00Q 0000 Q Yes

299-E25-40 00000000000Q Q Yes

299-E25-41 0 Q0000000000Q Q Yes

299-E25-93 00000000000Q Q Yes

299-1225-94 00000000000 Q Yes

299-E25-236 0 0 0 Q Q 0 0 0 0 New well; sampling will
I I II I I begin FY 2009

Requirements from PNNL-1 5315.
Wells completed at the top of the unconfined aquifer.
a Bold italic = Upgradient well.
bAtomic Energy Act of 1954 parameter.

C = well is constructed as a resource protection well under WAC 173-160.
FY = fiscal year.
P =constructed prior to WAC requirements.
Q = to be sampled quartely.
WAC = Washington Administrative Code.
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Table B-31. Monitoring Wells and Constituents for Waste Management Area B-BX-BY.

RCRA Parameters AEA Parameters

Cube L E Sampled as Scheduled
Well Nme* E .2in FY 2008

0 E
'E 0 e E _2

0 .5 E 2

299-E28-8 P Q 0 0 Q S 0 Q Q Cyanide and uranium 3X; gamma once

299-E33-7 P Q Q Q Q S Q 0 0 Yes

299-E33-9 P Q 0 Q Q S Q 0 Q Sampled once; access limitations
299-E33-15 P S S S S S S S S Yes

299-E33-16 P Q Q Q a S Q Q Q Yes

299-E33-17 P A A A A A A A Yes

299-E33-18 P Q Q Q Q S Q Q Q Yes

299-E33-20 P A A IA A A A A Yes

299-E33-21 P A A A A A A A Yes

299-E33-26 C Q Q Q Q S Q Q 0 Sampled 3X; schedule conflict
299-E33-31 C 0 0 Q Q S 0 a Q Yes
299-E33-32 C 0 Q Q Q S 0 Q Q Yes
299-E33-38 C 0 Q 0 0 S Q Q 0 Yes

299-E33-39 C Q Q Q Q S Q Q Q Yes
299-E33-41 C Q Q Q Q S 0 0 Q Yes

299-E33-42 C Q Q Q 0 S Q Q Q Yes
299-E33-43 C Q 0 0 Q S Q Q Q Yes

299-E33-44 C Q 0 0 0 S 0 0 Q Yes
299-E33-47 C Q 0 0 0 0 a Q 4th delayed till 11/2008
299-E33-48 C 0 0 Q Q0 Q Q Q Yes

299-E33-49 C 0 0 Q 0 a Q Q Yes
299-E33-334 C Q Q 0 0 Q Q Q Sampled 3X; schedule conflict

299-E33-335 C Q 0 Q a 0 Q Q Yes
299-E33-337 C 0 a a 0 0 0 Q Yes

299-E33-338 C Q 0 0 0 Q 0 0 Yes

299-E33-339 C Q Q Q Q Q Q Q Yes
299-E33-341

299- - -E33-342____ New wells for 200-BP-5. Will be evaluated
299-E33-343 for possibly adding to WMVA B-BX-BY
299-E33-344newrinY209

2W9E33-345

Requirements from PNNL-1 3022-ICN-3.
Wells completed at the top of the unconfined aquifer.
* Gradient nearly fiat. No upgradient wells defined.

A = to be sampled annually.
AEA = Atomic Energy Act of 1954.
C = well is constructed as a resource protection well under WAC 173-160.
FY = fiscal year.
P = constructed prior to WAC requirements.
Q = to be sampled quarterly.
RCRA = Resource Conservation and Recovery Act of 1976.
S = to be sampled semiannually.
WAG = Washington Administrative Code.

Appendix B B-25



DOE/RL-2008-66, Rev. 0

Table B-32. Monitoring Wells and Constituents for Waste Management Area C.

Contamination Other Chemical AAPrmtr
IndicatorPaaees AAPrmts

Parameters Prmtr

0

WellNumbr aSampled as Scheduled
Wel Nubr 0 in FY 2008

0e U
E r_ 0 0to )

09-2- COO S 00 e AP Q 0 N .Q Ye

299E2712 C 00 SS 0 0 0 0 z e

299-E27-1go C% 0 B Ye

299-E27-41 C 0 0 S S Q Q Q 0 A Q 0 0 Q SapeX;schdl

299-E27-12 C 0 0 S S 0 0 0 0 A Q 0 0 0 Yes

299-E27-13 C 0 Q S S 0 0 0 Q A 0 0 0 Q Yes

ReqirEntfo7N-14 34IC4 an SP-2 895. QA QQQ e

A9-272 C to be sape annuallyQQQ.Smle3;scedl

P = cnstrctedprio to WC reuireents

Spuie. n. fro spific condu CNe. d P-
WelC completingt Admiitraoftie uconfde. uier

IBitalc B-3 Cprieta eanlolat.Mngmn ra o Y209Cmaios

C=weionst uited asarsuc tcin elnde Sandard160
___Y__ Deito fica year.Crtia Ma

Spcod=specific conductance.(Sc) 8 7 604 749 .71 595 9

Based B-n 3 semannalcamln ens fo Deceme 200atroghmn Junea 00 for FYrdnel 2009-2ompasns99E7-2

crCa stmea n t alulation.Man Sadr .CitclMa
CV = cofficiet ofevaiation

Bae Bonfsemronnriial t-alune nt fo roriat me r df nd 06 ompriohns. 08fruga twls29E7- n 9-2-2

B-2 Hnfobr Sit bcgroundwriate Monitringes.00
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Table B-34. Monitoring Wells and Constituents for Waste Management Area S-SX.

Paratr Supporting Constituents

WellNumer aC. Sampled as Scheduled
E E IF20

OE EE~.
0 ~ E 4) EE E

299-W22-26 b P Q 0 Q Q Q 0 A A Yes

299-W22-44 C Q Q 0 Q 0 0 A A Yes

299-22-4 C Q Q Q Q Q A ASampled 3X; well access
299-22-4 C Q 0 Q 0 0 A Alimitations

299-W22-47 C Q Q Q Q Q Q A A Yes

299-W22-48 C Q 0 0 Q 0 Q A A Yes

299-W22-49 C 0 0 Q 0 Q Q A A Yes

299-W22-50 C 0 0 Q Q Q Q A A Yes

299-W22-69 C 0 Q Q 0 Q 0 A A Yes

299-W22-72 C Q 0 0 0 Q Q A A Yes

299-W22-80 C Q Q Q Q Q Q A A Yes

299-W22-81 C 0 0 0 0 Q Q A A Yes

299-W22-82 C Q 0 Q Q Q Q A A Yes

299-W22-83 C Q 0 Q Q Q Q A A Yes

299-W22-84 C Q 0 0 0 Q 0 A A Yes

299-W22-85 C Q Q Q Q 0 0 A A Yes

299-W22-86 0 0 Q Q Q Q Q A A Sampled 3X~

299-W23-15 C Q Q Q Q Q 0 A A Yes

299-W23-19 C 0 Q 0 Q Q Q A A A Yes

299- W23-20 C Q 0 Q Q 0 Q A A Yes

299-W23-21 C I Q Q 0 Q 0 0 A A Yes

Requirements from PNNL-12114-ICN-3.
Wells completed at the top of the unconfined aquifer.
aBold italic = Upgradient well.
Sampled in IFY 2008. Will be added to upcoming revision of monitoring plan.
June sampling delayed until August. September cancelled.

A = to be sampled annually.
C = well is constructed as a resource protection well under WAG 173-160.
FY = fiscal year.
P = constructed prior to WAG requirements.
o to be sampled quarterly.
RCRA = Resource Consevation and Recovery Act of 1976.
WAG = Washington Administrative Code.
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Table B-35. Monitoring Wells and Constituents for Waste Management Area T.

Constituents Constituents of Interest and Supporting
of Concern Groundwater Quality Constituents

* Sampled as
Well Number' Comment S Scheule

E E * EIn FY2008o W~(I
:6 0 -

E 1 2 .5 2 a E
0 O i 0 E a -a

-C 00 < w 4 - .2 2 9~i

299-W1O-1 P Q Q 0 Q A A Q0 0Q Yes

299-W10-4 P Q Q Q 0 A A A 0 Q 0 Yes

299-W1O-8 P Q Q 0 0 A A Q Q 0 Yes

299-W1O-22 C S S S S S S S Alkalinity once

299-W1O-23 C Q Q Q Q A A 0 Q 0 Yes

299-W1O-24 C 0 0 0 Q S S S Q Q Q Yes

299-W1O-28 C Q 0 0 0 A A Q Q 0 Yes

299-Wll-7 P S S S S S S S Yes

299-Wll-12 P Q Q Q Q A A Q 0 0 Yes

299-Wll-39 C Q Q 00Q S S S Q 00Q Yes

299-Wll-40 C Q 0 Q 0 A A 0 0 0 Yes

299-Wll-41 C 0 Q 0 Q S S S A 00Q Q Yes

299-Wll-42 C 0 0 0 S S S Q000 Yes

299-Wll-45 Screened 8.5 to C Q Q 0 Q A A A Q Q Q Aklnt wc
299W134 lm below water table CI 0 Aklnttie

299-Wll146 Screened 6to 12mibelow C 0 Q 0 0 5 S S 0 0 0 Alkalinity 3Xb
water table

299-W11-47 Scend 9.1to 18.2 m IC 0 0 0 0 S S S A 0 0 0Ye

Requirements from PNNL-15301.
Wells completed at the top of the unconfined aquifer.
aBold italic = Upgradient well.
bWells 299-Wll-45 and -46 not sampled for WMA T in May due to aquifer testing, nor August due to Effluent Treatment Facility upgrades
and maintenance. However, the wells were sampled four or more times during FY 2008 for other projects (e.g., 200-ZP-1).

A = to be sampled annually.
C = well is constructed as a resource protection well under WAC 173-160.
FY = fiscal year.
P = constructed prior to WAC requirements.
Q = to be sampled quarterly.
S = to be sampled semiannually
WAC = Washington Administrative Code.
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Table B-36. Monitoring Wells and Constituents for Waste Management Area TX-TY.

RCRA Parameters AEA Parameters

U C Sampled as Scheduled
Well Number* Comment '& E in FY 2008

E N E .

E 02

-ct ~ .1 a. 4 W,0

299-WIO-26 C Q Q Q A A A Q Q Yes

299-WIO-27 C 0 Q Q A A A Q Q Yes

299-WI4-6 P Q 0 0 A A Q a Yes

299-W14-11 Screenedl1tol14.6 m C Q a Q S Q A Q Q Yesbelow water table

299-W14-13 C Q 0 Q S S S OQ A Q Q Yes

299-W14-14 C 0 0 0 A A A 0 0 Yes

299-W14-15 C Q Q Q A A A Q Q 0 Yes

299-W14-16 C 0 Q Q Q Q Q Yes

299-W14-17 C Q Q Q Q Q Q Yes

299-W14-18 C 0 Q 0 A A A Q Q Q Yes

299-0/14-19 C 0 Q Q A A A 0 Q Yes

299-WI 5-40 Extraction well C Q Q Q A A 0 Q Alkalinity 3X b

299-W15-41 C 0 0 0 A A A S Q Q Yes

299-W15-44 Extraction well C Q Q Q A A A S Q Q Yes b,e

299-W15-763 C Q 0 0 A A A a 0 Sampled 3X b

299-WI 5-765 Extraction well C 0Q A A A S Q Q Yes b~c

Requirements from PNNL-1 6005.
Wells completed at the top of the unconfined aquifer.

a Bold italic = Upgradient well.
bWells 299-Wi 5-40, -44, -763, and -765 not sampled in August for WMA TX-TY due to 200-ZP-1 pump-and-treat upgrades.
Sampled at least 3X during FY 2008 for other projects (e.g., 200-ZP-1).

A = to be sampled annually.
AEA = Atomic Energy Act of 1954.
C = well is constructed as a resource protection well under WAG 173-160.
FY = fiscal year.
P = constructed prior to WAG requirements.
Q = to be sampled quarterly.
RCRA = Resource Conservation and Recovery Act of 1976.
S = to be sampled semiannually.
WAG = Washington Administrative Code.
WMA = Waste Management Area.
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Table B-37. Monitoring Wells and Constituents for Waste Management Area U.

RCRA AAPrmtr
Parameters AAPrmtr

Wel ube* .!o Sampled as Schedued In
'&E IFY2008

E
0

'A U
C * C E VC
.2 2 E 2

4 4E 22 5 0 w

299-W18-30 C Q Q Q A A A Q Yes

299-W18-31 C Q Q 0 A A A 0 Dry in FY2008

299-W#18-40 0 Q Q Q A A A 0 Yes

299-W19-12 C Q Q Q A A A 0 Yes

299-W19-41 C 0 Q Q A A A Q Yes

299-W19-42 C Q Q Q A A A Q Yes

299-W19-44 C Q Q Q A A A Q Yes

299-W19-45 C 0 Q 0 A A A Q Yes

299-Wl19-47 C Q Q Q A A A Q Yes

Requirement from PNNL-1 3612-ICN-2.
Wells completed at the top of the unconfined aquifer.
* Bold italic = Upgradient well.

A = to be sampled annually.
AEA = Atomic Energy Act of 1954.
C = well is constructed as a resource protection well under WAG 173-160.
FY = fiscal year.
Q = to be sampled quarterly
RCRA = Resource Conservation and Recovery Act of 1976.
WAG = Washington Administrative Code.
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Table B-38. Monitoring Wells and Constituents for the KE and KW Basins.

Well Number Comment E 2SmldaE _ _ Scheduled in FY 2008

or- M r_

4 

R

KE Basin

199--27 Decmmisioed Q/ Q QM S AISA/QQ/M O/S O/SYes until 5/2008,
1 99K-2 Deommssioed 0/ 0 /M A/SA/Q0/M 0/S 0/Sdecommissioned

1 99-K-29 P 0/M 0 0/M A/S A/S 0/S O/Q M 0/S Missed one month*

199-K-30 P 0 Q 0 A/S S 0/S Q 0/S Yes

199-K-32A C Q 0 0 A/S A/S A/S 0 0/S Yes

199--10A Dcomissone C QM Q Q/MS A A/QQ/M O/SYes until 5/2008,
199-K-101 Deomssoe C 1/ / / I / decommissioned

199-K-11OA C S S S A/S S 0/S Yes

199-K-lilA C QIM Q QIM A A/S A/S Q/M 0/S Yes

199-K-141 C 0/0 0/0 0/Q 0/0 0/0 0/0 0/0 0/0 0/0 Yes
199-K-142 C 0/0 0/Q / / I / / / / Yes

KW Basin

199-K-31 Not included in / / / / A S AYe
199-K-31 monitoring plan P 0/ 0/ 0/0/0A 0S 0AYe

199-K-34 C Q 0 Q A S/0 A A 0 0/A O/A Yes

199-K-106A C Q 0 0 A/S S/0 0/0 0 0/5 0/5 Yes

199-K-l0lA C 0 0 0 A S/0 A A Q 0/A 0/A Yes

199-K-108A C S S S 0/S S S 0/S Yes

199-K-i132 C S/0 5/0 5/0 A/ / /5 S/b 0/5 0/5 Yes

Requirements from PNNL-14033.
NOTE: Frequency required under monitoring plan is listed first. Some constituents are sampled more frequently during basin
cleanout; those frequencies are listed after the slash. For example, 0/0 means not required under monitoring plan but currently
sampled quarterly.
Wells completed at the top of the unconfined aquifer.
* No access in August 2008 due to nearby demolition work

A = to be sampled annually.
C = well is constructed as a resource protection well under WAC 173-160.
FY = fiscal year.
M =to be sampled monthly.
P =constructed prior to WAC requirements.
0Q to be sampled quarterly.
S =to be sampled semiannually.
VOA =volatile organic analyte.
WAC =Wash/n gton Administrative Code.
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Table B-39. Monitoring Wells, Constituents, and Enforcement Limits for 200 Area
Treated Effluent Disposal Facility.

Constituents with
Enforcement Limits Other Constituents

C 0o
Well . Sampled as Scheduled

:r -0- ~ In FY 2008

o 0
ax 'E ..

aL 4C < W2 2E g

699-40-36 C Q Q Q 0 Q Q Q Q Q Q A Yes

699-41-35 C Q 0 Q Q Q Q 0 0 Q A Yes

699-42-37 C a Q Q Q Q 0 0 Q A Yes

Requirements from PNNL-13032.
All wells completed at the top of the Ringold Formation confined aquifer.
* Bold italic = Upgradient well.

A = to be sampled annually.
C = well is constructed as a resource protection well under WAC 173-160.
FY = fiscal year.
o = to be sampled quarterly.
WAC =Washington Administrative Code.

Table B-40. Monitoring Wells and Constituents for Environmental Restoration Disposal Facility.

0 x

_9 >0 C .2 Sampled as Scheduled
Well Number, '& 0 E in FY 2008

L) S E a ocooa

699-35-66A P S S S S S S S S S S S S S Yes

699-6-6 C S S S S S S S S S S S Decommissioned for ERDF
699-6-67 CS S S S S S S S S Sexpansion

6966B C s S S S S S S S S New well; sampling began
6S9S36S66 3/2008

699-36-70A C S IS S S S S 55 5 S SS S Yes

699-7-6 C S S S S S S S S S S S Decommissioned for ERDF
699-7-68C S S S S S S S S S Sexpansion

699-7-6 C S S S S S S S S S S S New well; sampling began
699-7-66C S S S S S S S S SS3/2008

Requirements from WCH-1 98.
Wells completed at the top of the unconfined aquifer.
aBold italic = Upgradient well.
bTotal alpha energy emitted from radium.

C = well is constructed as a resource protection well under WAC 173-160.
ERDF = Environmental Restoration Disposal Facility.
FY = fiscal year.
P = constructed prior to WAC requirements.
S = to be sampled semiannually.
WAC = Washington Administrative Code.
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Table B-41. Monitoring Wells and Constituents for Solid Waste Landfill.

Required Parameters (WAC 173-304-490) Other Parameters

0

:6a . 'au Sampled as
Well Number* Comment. t.u Scheduled

E. 0S in FY 2008
o - Ve 00 2 E ~

0 E M a2- ( . 0-
E E 00 Mr .~~ 0 ~U~ r ZZ 0 -4E4>

699-22-35 C Q Q 0 Q 0000Q Q Q a 0000 Q Q Yes

699-23-34A C 0 Q Q 0 Q Q Q Q Q Q Q 0 Q Q Q 0 Q Q Yes

699-23-34B C Q Q 0 0 a 0 Q Q Q Q Q Q 0 0 a Q 0 a Yes

Information
699-24-33 only; no P 0 Q Q 0 0 Q Q Q 0 Q Q Q 0 0 Q Q 0 0 Yes

statistics

699-24-34A C 0 0 Q Q 0 0 Q Q Q 0 Q Q 0 0 0 0 Q 0 Yes

699-24-34B CO Q 00 Q00 Q Q 0 Q 00000QQ Q 0 Yes

699-24-34C CO 0 00 0 0 0 0 0 0 0 Yes

699-24-35 CO 0 000000 QQQ Q Q 00 0 0 Q Q Yes

699-26-35A COQIQ 0 00000000000000Q QQ Q 0 0 Yes

Requirements from F'NNL-13014.
Wells completed at the top of the unconfined aquifer.

*Bold italic = Upgradient well.

C = well is constructed as a resource protection well under WAC 173-160.
FY = fiscal year.
P = constructed prior to WAC requirements.
Q = to be sampled quarterly.
Spec. Cond. = specific conductance.
WAC = Washington Administrative Code.
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Table B-42. Analytical Results for Required Constituents at the Solid Waste Landfill.

g co W 0 <
on It V n to

Cosiun' Background C? C? C *17 1 ? V
Cosiuna Threshold Date N M~ 0~ le V

Valueb ~00 O
0 CA 0

0 0 0 0 0 W W

Nov-Dec 2007 <12 <12 <12 <12 <12 <12 <12 22.5 <12

Amoimin(gL 0 Feb-Mar 2008 <12 17.4 <12 <12 12.5 25.6 <12 33.9 28.8
A onu io(g/) 9 May-Jun 2008 <12 <12 <12 17.1 <12 <12 22.3 13.7 <12

Aug-Sep 2008 <12 24.3 <12 <12 <12 <12 17.5 15.8 <12
Nov-Dec 2007 <10 <10 <10 23 <10 <10 <10 <10 <10

Chemical Oxygen 10 Feb-Mar 2008 <10 <10 <10 <10 <10 <10 <10 <10 <10
Demand (mg/L) May-Jun 2008 <10 <10 <10 <10 <10 <10 <10 <10 <10

Aug-Sep 2008 16 18 <10 <10 <10 <10 <10 <10 <10

Nov-Dec 2007 6.8 5.96 7.14 6.91 7.01 6.86 6.73 6.37 6.42

Clrd m/) 78 Feb-Mar 2008 6.95 7.18 7 7.35 7.66 7.08 7.25 6.45 7.62
May-Jun 2008 6.75 6.62 6.53 7.28 7.34 7.04 7.05 6.31 7.28
Aug-Sep 2008 6.75 6.6 6.22 6.96 7.56 6.84 6.88 6.16 7.17
Nov-Dec 2007 <0 <0 <0 <0 <0 <0 <0 2 <0

Coliform Bacteria 1 Feb-Mar 2008 <1 <1 <1 <1 <1 <1 I <1 <1
(cal/i 00 mL) May-Jun 2008 <1 <1 <1 <1 <1 <1 <1 <1 <1

Aug-Sep 2008 <1 <1 <1 <1 <1 <1 <1 <1 <1

Nov-Dec 2007 <9 31.1 <9 <9 <9 <9 <9 <9 <9

Ioflee u/) 10 Feb-Mar 2008 20.5 36.1 30.8 29 41.8 37.2 34.4 19.9 <9

May-Jun 2008 15.5 <25 20.6 <9 25.9 23.7 39.6 <25 <9
Aug-Sep 2008 <25 <25 <25 <25 <25 109 41.7 <25 45

Nov-Dec 2007 <4 <4 <4 <4 <4 <4 <4 <4 <4
Manganese, filtered 18 Feb-Mar 2008 <4 <4 <4 <4 <4 <4 <4 <4 <4

(pgIL) May-Jun 2008 <4 <4 <4 <4 8.2 <4 <4 <4 <4
Aug-Sep 2008 <4 <4 <4 <4 <4 6.3 <4 <4 <4

Nov-Dec 2007 17.8 17.8 17.7 15 13.5 15 14.4 12.9 17.1

Ntae(gL29 Feb-Mar 2008 17.3 19.3 17.8 15.4 14.2 15.8 14.6 12.9 18.3
May-Jun 2008 17.8 19.1 17.4 15.2 14.2 15.8 14.8 13.9 18.5
Aug-Sep 2008 18.2 19.2 16.8 14.9 14.3 15.8 16.1 12.7 17.6
Nov-Dec 2007 64.7 <32.8 <32.8 50.9 62.4 61.1 60.4 55.2 57.8

Nirt p/)18 Feb-Mar 2008 <65.7 <65.7 <65.7 <65.7 <65.7 <65.7 <65.7 <65.7 <65.7
May-Jun 2008 <65 88.4 <65 <65 <65 <65 <65 <65 <65
Aug-Sep 2008 <84.1 <84.1 <84.1 <84.1 <84.1 <84.1 <84.1 <84.1 <84.1
Nov-Dec 2007 6.87 6.59 6.69 6.84 6.72 6.72 6.89 6.73 7.17

Fil H 66-.4 Feb-Mar 2008 6.89 6.63 6.69 6.86 6.69 6.69 6.94 6.75 7.17
May-Jun 2008 6.9 6.55 6.62 6.84 6.65 6.66 6.93 6.62 7.21
Aug-Sep 2008 6.84 6.52 6.56 6.66 6.61 6.7 6.9 6.65 7.17
Nov-Dec 2007 827 744 761 746 665 703 706 587 538

Specific Conductance 583 Feb-Mar 2008 828 755 766 753 664 686 732 581 543
(MS/cm) May-Jun 2008 824 755 783 756 672 733 735 429 538

Aug-Sep 2008 827 770 775 765 676 707 750 589 547
Nov-Dec 2007 43.2 46.5 40.3 42.5 45.6 43.4 43.4 42.9 46.5

Slae(gL472 Feb-Mar 2008 43.4 51.6 48.5 42.4 47.8 54.3 43.5 46.5 40.9
May-Jun 2008 44 47.6 46.4 44.6 46.6 55.5 42.9 46.6 41.1
Aug-Sep 2008 46.6 48.3 43.7 43.9 47.9 50.3 41.8 44.8 39.3
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Table B-42. (cont.)

4 W <)

Background C? (? 17 1? 1? C? C? C? I?
Constituent' Threshold Date N C" q* I V l to

Valueb a) a) a% 4M
(0 to to 40 W fa t

Nov-Dec 2007 17.9 18 18.2 19.4 16.4 17.3 18.3 17.9 19.3

Feb-Mar 2008 16.9 17.8 12.5 19.3 18.1 18.4 18.2 17.5 19
Tmeaue(C 207 May-Jun 2008 [25.9] 19.2 18.3 19.8 18.8 18.9 19.1 18.4 19.8

Aug-Sep 2008 [24] 19.7 19.4 20 22.8 19.7 19.5 19.7 20

Nov-Dec 2007 952 1,120 462 869 789 831 771 573 983

Total organic carbon 1,430 Feb-Mar 2008 1,210 1,050 [22,600] [38,300] [21,000] [2,910] [11,000] [12,800] 386
(pgIL) May-Jun 2008 1,050 730 1,240 948 999 760 968 663 511

Aug-Sep 2008 <200 <200 <200 <200 <200 <200 240 370 350

Nov-Dec 2007 <4 <4 <4 <4 <4 <4 <4 <4 <4

Feb-Mar 2008 <4 <4 <4 9.3 <4 6.5 9.8 25.9 8
Zic itrd(gL 32 May-Jun 2008 <4 <9 <4 8.8 <4 <4 12.4 9.2 6.8

Aug-Sep 2008 <9 <9 <9 <9 <9 <9 <9 <9 <9

Results in bold exceed background threshold value.
Results in brackets are inconsistent with historical trends and are under review.

WAC 173-304.
Numbers obtained from DOE/RL-2008-01, Table B.43.
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Table B-43. Results of Shapiro and Francia Test for Normality and Background Threshold Values
for the Solid Waste Landfill.

Cosiun,(unit) W-test Statistic b W-test Statistic b W-teSt b Critical Upper Background
Cnttet(log value) (raw data) Value, Wo c Tolerance Limit Threshold Value

Ammoium as N;) gd

Amoi(as NH3- NC NC NC 54 0WSCF 90
(pg/L)27.5 *STL

Chemical oxygen demand NC NC NC 10,000k 10,000
(pigIL) __________________

Chloride (pgIL) 0.954 s 0.962 s 0.963 7,820 d 7,820
Coliform bacteria N CN
(colonies/i 00 ml)NCCNC11

Field pH 0.988 ns NA 0.963 [6.68, 7.84]9 [6.68, 7.84]
1 60d

Iron, dissolved (p.g/L) 0.960 s 0.802 s 0.962 113 eWSCF 160
72, STL

Manganese, dissolved NCNCN IWCF1

(jjglL)41 STL

Nitrate (as NOW) (pgIL) 0.833s5 0.844 s 0.963 29,000 d 29,000

Nitrite (as NO2-) (pgIL) NC NC NC I921WSCF 192
2_______ 32 *STL

Specific conductance 0.978 ns NA 0.960 5839 583
(P5/cmn)_________________

Sulfate (pg/L) 0.983 ns NA 0.963 47,2009 47,200
Temperature 'C 0.953s 0.961 s 0.963 20.7 d20.7

Totalorgaic crbon pg/L NC C NC842d84
Tota orgnic arbn (lg/L) NC N NC162 84

42.3 d
Zinc, dissolved (pg/L) NC NC NC 40.50WSCF 42.3

_______________________________________________________ 23.4 1 TL ________

0Constituents are specified in WAC 1 73-304-490(2Xd). Data collected from March 1993 to May 2000 from upgradient wells
699,24-35 and 699-26-35A.
b Shapiro and Francia (1972).
c Obtained from Table A-9 (Shapiro, 1980) for a = 5%.
dMaximum value reported.
I Based on limit of quantitation determined from field blanks (for total organic carbon) or laboratory blanks.
fBased on laboratory lowest detected result.
a Based on log-normal distribution.

NA = not applicable.
NC = not calculated; insufficient measured values.
ns = not significant at 0.05 level of significance.
s = significant at 0.05 level of significance.
STL = Sevem Trent Laboratories (St. Louis).
WAC = Washington Administrative Code.
WSCF = Waste Sampling and Characterization Facility.
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Table B-44. Monitoring Wells, Constituents, and Enforcement Limits for the State-Approved
Land Disposal Site.

Constituents with Enforcement Limits Other Constituents

E

well Comment 13 . 0 Scheduled
IM in FY 2008

0 d0

0 E "' "~o * 5 1o 0 . -

299-W6-6 Bottom of unconfined C A Yes

299-W6-1 1 C A Yes

299-W6-12 C A Yes

299-W7-3 Bottom of unconfined C S Yes

299-W8-1 C A Yes

699-48-71 Unconfined P A Yes

699-48-77A Ringold Eupper C Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Yes

699-48-77C Ringold E, mid to lower C Q Q Q Q 0 0 Q Q Q Q Q Q 0 Q Q 0 Yes

699-48-77D Ringold Eupper C Q Q a Q Q Q Q Q 00Q Q Q Q Q Q Q Yes

699-49-79 P A Yes

699-51-75 P S Yes

699-51-75P I Lower unconfined P A Yes

Requirements from PNNL-1 3121.
Wells completed at the top of the unconfined aquifer unless specified otherwise.

* Filtered and unfiltered samples.

A = to be sampled annually.
C = well is constructed as a resource protection well under WAG 173-160.
FY = fiscal year.
P = constructed prior to WAG requirements.
Q = to be sampled quarterly.
S = to be sampled semiannually.
WAG = Washington Administrative Code.
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Figure B-1. RCRA Units on the Hanford Site Requiring Groundwater Monitoring.
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Figure B-2. Groundwater Monitoring Wells for 100-N Area RCRA Sites.
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Figure B-3. Groundwater Monitoring Wells at 116-H-6 Evaporation Basins.
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Figure B-4. Groundwater Monitoring Wells at 216-A-29 Ditch, PUREX Cribs,
and Waste Management Areas A-AX and C.
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a] Figure B-5. Groundwater Monitoring Wells at 21 6-13-3 Pond and 200 Area Treated Effluent Disposal Facility.
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Figure B-6. Groundwater Monitoring Wells at 216-S-10 Pond and Ditch.
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Figure B-7. Groundwater Monitoring Wells at 316-5 Process Trenches.
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Figure B-8. Groundwater Monitoring Wells at Integrated Disposal Facility.
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Figure B-9. Groundwater Monitoring Wells at Liquid Effluent Retention Facility.
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Figure B-12. Groundwater Monitoring Wells at Low-Level Waste Management Area 3.
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Figure B-13. Groundwater Monitoring Wells at Low-Level Waste Management Area 4.
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Figure B-14. Groundwater Monitoring Wells at Nonradioactive Dangerous Waste Landfill and
600 Area Central Landfill.
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Figure B-I 5. Groundwater Monitoring Wells at Waste Management Area B3-BX-B3Y.
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Figure B-16. Groundwater Monitoring Wells at Waste Management Areas S-SX and U.
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Figure B-17. Groundwater Monitoring Wells at Waste Management Areas T and TX-TY.
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Figure B-18. Regulated Units on the Hanford Site Requiring Groundwater Monitoring.
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Figure B-19. Groundwater Monitoring Wells at 100-K Basins.
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* Appendix C - Quality Assurance and Quality Control
H. L. Anastos

This appendix presents fiscal year (FY) 2008 quality assurance/quality control (QAIQC) information for

groundwater monitoring at the Hanford Site. Groundwater monitoring activities were managed by the Soil and

Groundwater Remediation Project (groundwater project) during FY 2008. This includes monitoring performed
to meet the requirements of the Resource Conservation andRecovery Act of 1976 (RCRA), the Atomic Energy

Act of 1954 (AEA), and Comprehensive Environmental Response, Compensation, and Liability Act of 1980
(CERCLA). The QA/QC practices used by the groundwater project assess and enhance the reliability and

validity of field and laboratory measurements conducted to support these programs. Accuracy, precision, and
detection are the primary parameters used to assess data quality (Mitchell et al., 1985). Representativeness,
completeness, and comparability also can be evaluated for overall quality; however, representativeness and

comparability are considered qualitative and do not have specific evaluation criteria. These six parameters
are evaluated through laboratory QC checks (e.g., matrix spikes, laboratory blanks), replicate sampling and

analysis, analysis of blind standards and field blanks, and interlaboratory comparisons. Acceptance criteria have
been established for each of these QC checks. When QC is outside the criteria, groundwater analytical support

staff review the data and ensure appropriate data qualifying flags are entered in the Hanford Environmental
Information System (HEIS) database. When a recur-ring problem is identified, corrective actions arc taken.

This appendix is intended to evaluate the overall QA/QC program for the groundwater project. Quality

control data are reviewed against the QA/QC requirements in the groundwater project QAplan (GRP-QA-001,
HNF-2063 5). Through the comprehensive review provided in this appendix, the groundwater project identifies
and resolves issues with data quality and initiates process improvements. This process enhances the reliability

and validity of groundwater monitoring data. The annual QA/QC appendix summarizes data quality for the

groundwater-monitoring project and can be a tool for data users in determining usability of specific data sets
for decision-making purposes.

The QAIQC practices for RCRA samples are based on guidance from the U.S. Environmental Protection

Agency (EPA) (EPA, 1986; SW-846). U.S. Department of Energy (DOE) Orders and internal requirements
provide the guidance for the collection and analysis of samples for other long-term monitoring. The QA/QC
practices for the groundwater project are described in the project-specific QA plan (GRP-QA-00 1, HNF-2063 5).
A glossary of QA/QC terms is provided in Section C.9.0. Additional information about the QAIQC program
and FY 2008 data (e.g., results of individual QC samples and/or associated groundwater samples) are available
on request. The FY 2007 data referenced in this report can be found in DOE/RL-2008-0 1.

C.1 .0 Sample Collection and Analysis

H. L. Anastos

Sampling crews collected groundwater samples for FY 2008. Their tasks included bottle preparation, sample

set coordination, measurement of field parameters, sample collection, sample shipping, well pumping, and
coordination of purge water containment and disposal.

During FY 2008, the groundwater project completed transition of the chemical and radiological analyses
from TestAmerica (TA) Laboratories (St. Louis and Richland) to the Waste Sampling and Characterization
Facility (WSCF). WSCF is an onsite laboratory. Excluding field measurements, WSCF performed approximately

80% of the analytical services for groundwater monitoring in FY 2008. Section C.6.5 provides additional
information about the transition.
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WSCF and TA St. Louis performed most of the routine analyses of Hanford Site groundwater samples for
hazardous and nonhazardous chemicals. Lionville Laboratory, Incorporated, Lionville, Pennsylvania (Lionville
Laboratory), served as a secondary laboratory for chemical analyses. WSCF and TA Richland performed
the majority of radiological analyses on Hanford Site groundwater samples. Eberline Services, Richmond,
California, also analyzed samples for radiological constituents.

Standard methods from EPA and American Society for Testing and Materials (ASTM) were used for the
analysis of chemical constituents. Methods employed for radiological constituents were developed by the
analyzing laboratories and are recognized as acceptable within the radiochemical industry. Descriptions of the
analytical methods used are available upon request.

C.2.0 Data Review and Validation
H. Hampt

Groundwater staff review and validate groundwater data according to an established process. Validation
produces an electronic data set, with suspect or erroneous data corrected or identified (flagged). The validation
process includes the following activities:

* Review of sampling documents and analytical data verification

" QC evaluation

" Project scientists' evaluation
" Resolution of data issues identified during the evaluation.

C.2.1 Review of Sampling Documents and Data Verification
Sampling documents include the groundwater sampling record, chain-of-custody forms, field logbook

pages, and other paperwork associated with sampling and shipping. Groundwater staff review these forms to
determine if the documents are filled out completely, signed appropriately, and legible, as well as to determine
if problems arose during sampling that may have affected the data. Staff also verify that analytical data from
the laboratories are complete and reported correctly. Moreover, staff review laboratory documents to check
the condition of the samples upon receipt at the laboratory and determine if problems arose during analysis
that may have affected the data. Identified issues are documented, investigated, and resolved (Sections C.2.4
and C.6.3.l1).

C.2.2 Quality Control Evaluation
A quarterly evaluation of field and laboratory QC data is conducted as part of the validation process.

Groundwater analytical support staff assess the laboratories' internal QC practices and submit field QC samnples
and blind standards to the laboratories on a regular basis. QC results are then summarized for project
scientists, DOE, and other data users in the quarterly RCRA groundwater monitoring reports, as well as in
this annual report.

C.2.3 Project Scientists' Evaluation
Data management staff generate routine data reports for project scientists' review. Among these are biweekly

data reports, which are generated twice each month and include analytical data loaded into the HEIS database
since the previous reporting period. The tables are organized by groundwater interest area, RCRA site, or
special project (e.g., confined aquifer data). As soon as practical after receiving a report, the project scientists
review the data, typically by viewing trend plots, to determine the following:

" If there are significant changes in contaminant concentrations or distribution
" If there are data points that appear erroneous.

Project scientists also review quarterly compilations of the data. The quarterly review provides a method for
groundwater staff to check whether there were problems with sampling, all requested analyses were received,
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and that the data seem to represent actual groundwater quality. Unlike the biweekly reports, the quarterly
reports usually include a full data set (i.e., all the data from the wells sampled during the previous quarter
have been received and loaded into HEIS). This review also includes water-level data, preliminary maps of
selected analytical data, and a partial listing of sampling comments. When specific questions arise regarding
field measurements, analytical results, dates of analysis or sampling, or sample or well numbers, the project
scientist requests a formal data review. Section C.2.4 described the process for data reviews.

C.2.4 Resolution of Data Issues
Requests for data reviews are the formal mechanism used by the groundwater project to resolve specific

issues with data. When potential anomalies are encountered during a review of analytical data or water-level
measurements, the project scientist reviewing the data will initiate a request for data review. Depending on the
type of data issue identified, groundwater analytical support staff resolve the request for data review through
some or all of the following actions:

" Request a laboratory recheck, recount, or re-analysis

" Review laboratory hard copy data

" Review sampling documents for data-entry errors or other problems.
The affected data can be flagged, with one of the data flags described in Table C- 1.

A review of the sampling documents and/or hard copy data from the laboratory can sometimes provide
an explanation for unusual results (e.g., data entry errors or samples swapped in the field). However, when
a laboratory re-analysis or recount is requested, the laboratory re-analyzes or recounts the original sample
and reports the new results. If there is a discrepancy between the original and new results, groundwater staff
determine which results appear to be more representative and assign an appropriate review code to the results
loaded into HEIS. Laboratory rechecks involve an internal laboratory review of the data. When discrepancies
are discovered by the laboratory, the data are re-reported. The original data are removed from HEIS, the
corrected data are loaded into HEIS, and the data are flagged appropriately.

Requests for data reviews are most commonly resolved by assigning Y, G, or R flags to the data in HEIS.
If a review determines that the result is valid, the result is flagged with a G. If there is clear, documented
evidence that a result is erroneous, the result is flagged with an R. If a review did not determine the validity
of the result, the result is considered suspect and flagged Y Data flagged with a Y or R are typically excluded
from statistical evaluations, maps, and other interpretations, but are not deleted from HEIS. Occasionally, a
request for data review is submitted on data that are not managed by the groundwater project. In those cases,
the data owner is notified, but no further action is taken by the groundwater project.

Table C-2 lists the number of analytical and water-level results that were flagged during FY 2008 as a result
of the request for data review process. As of November 14, 2008, requests for data reviews have been filed
on 1,677 of' 128,000 analytical results (1.3%). Requests for data reviews of water-level measurements have
been filed on 175 of 3,736 measurements (4.7%). The resolution of 350 analytical requests for review and 104
water-level measurements is pending, and additional requests may yet be filed on FY 2008 data. In FY 2008,
WSCF performed approximately 70% of the analytical measurements for groundwater monitoring and WSCF
data received 85% of the requests for data review. The bulk of those requests for data review (68%) were filed
on metals results. Sections C.4. 1 and C.6.4 provide more information about metals data from WSCF. Requests
for data review also were filed on WSCF results from wet chemistry methods (17%), organic methods (8%),
and radiological methods (6%). Requests for data review from the field and other laboratories were scattered
among a varied group of methods and issues. No trends were identified.
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C.3.0 Data Completeness

H. L. Anastos

Data judged to be complete are data that are not suspect, rejected, associated with a missed holding time,
out-of-limit field duplicate, or qualified to indicate laboratory blank contamination. Table C-3 provides a
summary of data completeness. During FY 2008, 94% of the groundwater data were considered complete. The
percentages of potentially invalid data were 2. 1% for field QC problems, 0.7% for exceeded holding times,
0. 1% for rejected results, 0.4% for suspect values, and 3.0% for laboratory blank contamination. These values
are similar to the percentages observed in FY 2007.

CA4O Field Quality Control Samples

H. L. Anastos

Field QC samples include field duplicates, split samples, and three types of field blanks: full trip, field
transfer, and equipment blanks. Section C.9.0 provides definitions for these QC samples. Field QC samples
are used to assess precision, repeatability, and potential contamination related to both sampling and laboratory
activities. Tables C-4 through C-8 summarize the field QC results that exceeded QC limits. Constituents
not listed in the tables had 100% acceptable field QC. The tables are divided into the following categories,
where applicable: General chemistry parameters, ammonia and anions, metals, volatile organic compounds,
semnivolatile organic compounds, and radiological parameters. Table C-9 provides additional information on
the method categories.

CAI. Field Blanks

Field blanks are used to assess potential for contamination because of sampling and laboratory activities.
Results above two times the method detection limit are identified as suspected contamination. However, for
common laboratory contaminants such as acetone, methylene chloride, 2-butanone, toluene, and phthalate
esters, the limit is five times the method detection limit. For radiological data, blank results are identified as
potentially contaminated if they are greater than two times the total minimum detectable activity.

Results associated with field blanks that do not meet these criteria are flagged with a Q in the HEIS database
to indicate potential contamination issues. Q flags indicate results with potential contamination and/or precision
issues. If a field blank does not meet the established criteria, data for all associated samples are flagged. For full
trip and field transfer blanks, an associated sample is one that was collected on the same day and analyzed by
the same method as a full trip or field transfer blank. For equipment blanks, an associated sample is one that
has the same collection date, collection method/sampling equipment, and analysis method as the equipment
blank.

The percentage of acceptable field blank results (12,197/12,676 = 96%) evaluated in FY 2008 was high,
indicating little problem with contamination and good precision overall. Semnivolatile organic compounds had
100% acceptable field blanks and therefore are not listed in Tables C-4 through C-6. All of the constituents in
the tables had results that were flagged as potentially contaminated because of out-of-limit field blank results.
All affected data (4%) are flagged Q in the HEIS database. Data users must evaluate the usability of data
associated with quality issues based on the data quality objective requirements established for the specific
monitoring campaign.

Compared to FY 2007, out-of-limit blank results for metals increased in FY 2008 while all other categories
decreased. The relative percent of elevated field blank results for metals increased from 1. 1% to 2.7%. This
problem was investigated by groundwater analytical support staff and is primarily attributed to laboratory
problems, not field contamination. This is demonstrated by the associated method blank results, as described
in Section C.6.3 and Table C-10. While field blank concentrations of calcium, potassium, magnesium, and
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sodium were frequently above QC limits, the levels detected were orders of magnitude lower than the average
concentration of these constituents in Hanford Site groundwater. For several other metals (including antimony,
cadmium, cobalt, copper, iron, manganese, nickel, silver, vanadium, and zinc), the levels detected in the blank
are similar or higher than those found in groundwater, resulting in likely false-positive detections.

WSCF has experienced several issues during the year that have resulted in false-positive detections at low
metal concentrations for the EPA SW-846 Method 60 1 OC "Inductively Coupled Plasma - Atomic Emission
Spectrometry." In particular, the laboratory altered their calibration method, which resulted in high variability
and false-positive detections at the low end of the calibration curve. False-positive results were identified
for antimony, cobalt, copper, chromium, iron, nickel, silver, vanadium, and zinc. Reverting to the previous
calibration strategy resolved that particular issue. Groundwater analytical support staff have worked with the
laboratory to investigate and resolve several occurrences of false-positive detections; however, the overall
issue with low-level variability and likely false-positive results persists. Another investigation is underway at
the laboratory to identify additional causes and corrective actions.

One hundred and eighteen field blank results for volatile organic compounds (1.7%) exceeded the QC limits,
which is less than the FY 2007 number (128; 2.1%). In August, 9 failures for acetone were identified and
investigated. It was determined that instrument contamination at WSCF was responsible for the high results.
Laboratory method blanks during this time show similar or higher levels of acetone. All samples analyzed for
acetone at WSCF during this time have been flagged F (under review). Groundwater staff are determining the
appropriate actions and data flags to resolve this issue.

Despite the acetone failures listed above, methylene chloride continues to be the predominant volatile
organic contaminant, accounting for 69% of the volatile organic compound out-of-limit results. Similar
concentrations were measured in method blanks, therefore laboratory contamination is suspected. In addition,
52 field blanks had concentrations of methylene chloride greater than the drinking water standard of 5 ugIL.
This limits the usability of low-level detections for methylene chloride in groundwater monitoring samples.
Affected samples are flagged Q (quality failures) and/or Y (data are suspect) in the HEIS database. Groundwater
analytical support staff continue to work with the laboratories to decrease both the frequency and magnitude
of methylene chloride contamination.

Nineteen field blank results for carbon tetrachloride exceeded the QC limits. This is higher than FY 2007
(9); however, 8 of these results are associated with samples analyzed at WSCF in August. It is possible that
these samples were affected by the same instrument contamination problem as the acetone results. Five of
the 19 results were greater than the drinking water standard of 5 uglL. Trace levels of several other volatile
organic compounds also were measured in field blanks (Tables C-4 through C-6). The frequencies of detection
for these compounds were low (less than 3%) and the impact on the data is minor.

One anion field blank sample (B 1 RTC6) had four of the highest out-of-limit results. This was investigated
and is suspected to be an isolated sampling problem. All other anion field blank results are much lower than
typical groundwater concentrations. One oil and grease blank result was especially high (12,200 Aig/L); however,
investigation for cause was inconclusive. Samples associated with this blank show much lower levels of oil
and grease and are flagged Q in the HEIS database.

A small number of radiological constituents were detected at levels that exceeded blank QC limits (Tables C-4
and C-6). However, the frequency and magnitude of detections for these compounds was low (less than 6%)
and no trends were identified.

C.4.2 Field Duplicates

Field duplicates are used to assess sampling and measurement precision. Results of field duplicates must have
precision within ±20%, as measured by the relative percent difference. Only field duplicates with at least one
result greater than five times the method detection limit or minimum detectable activity are evaluated. Results
associated with field duplicates that do not meet these criteria are flagged with a Q in the HEIS database, to
indicate potential precision issues.
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The percentages of acceptable duplicate (1,493/1,596 = 94%) results evaluated in FY 2008 were high,
indicating little problem with contamination and good precision overall. Duplicate results were flagged for
all constituent classes except general chemistry parameters and semnivolatile organic compounds (Table C-7).
Although the relative number of flagged duplicate results increased from 2% in FY 2007 to 3% in FY 2008,
the percentage remains low. The increase in out-of-limit duplicates was primarily because of metal results
from WSCF. The number of out-of-limit metal duplicates increased from two metals with one failure each
last year to 15 metals and a total of 62 failures FY 2008. Most (94%) of these metal failures are associated
with WSCF data and nearly half (47%) occurred in the first quarter of the fiscal year. Groundwater analytical
support staff identified a data quality issue associated with WSCF's SW-846 Method 60 10C data during that
time (Section C.6.4; SGW-37533, Section B 1.0). Groundwater analytical support staff continue to work with
WSCF to improve the quality of their metals analysis. Omitting the samples from the first quarter of the fiscal
year, 82% of the remaining duplicates that exceeded QC limits are unfiltered samples. Suspended solids in
heterogeneous sample fractions may have caused some of the discrepancies in the results. Likewise, all of the
associated samples in the radiological parameters category were unfiltered, which may explain some of the
out-of-limit results. Four of the 13 volatile organic parameter duplicates exceeding QC limits are associated
with analysis at WSCF during August. It is likely these samples were affected by the instrument contamination
problems (Section CA4. 1).

The majority of the out-of-limit duplicate results appear to be anomalous instances of poor precision based
on other QC indicators, such as the results from the laboratory duplicates. In several cases, the laboratory was
asked to re-analyze or investigate duplicate results with a very high relative percent difference, but the checks
did not reveal the source of the problem. Some of these investigations are underway during the writing of this
report.

C.4.3 Field Splits

Split samples are used to confirm out-of-trend results and for interlaboratory comparisons. Results must
have a relative percent difference less than or equal to 20%. Only those results that are greater than five times
the method detection limit or minimum detectable activity at both laboratories are evaluated.

In FY 2008, 161 split samples were analyzed for 68 different analytes generating nearly 1,600 field split pairs
of data. The split sample data were used to evaluate the performance of the laboratories during the transition of
analyses to WSCF, as well as to troubleshoot total organic carbon and total organic halide analytical problems at
WSCF. With the exception of metals and fluoride, there was reasonable agreement between laboratories when
both data pairs were greater than five times the reporting limit (or minimum detectable activity for radionuclides).
The results for field splits that exceeded QC limits are summarized in Table C-8. The relative percent of pairs
outside the acceptance limits of 20% relative percent difference increased from 21% in FY 2007 to 25% in
FY 2008. The increase is predominantly a result of an increase in the number of metals splits exceeding QC
limits. Section C.6.4 provides additional detail on issues associated with metal analysis in FY 2008.

Over 80% of the splits outside of QC limits are associated with metals analysis. Several corrective actions
have been performed to attempt to resolve this issue; however, it is still being actively investigated. In addition,
there is poor precision between laboratories for fluoride analysis. Recent corrective actions at TA St Louis,
including use of an improved separation column, have been evaluated and appear to have corrected some of the
past issues. Anions of primary interest (chloride, nitrate, and sulfate) show improved precision over FY 2007
as evidenced by the decreased range of out of limit results; however, this method will continue to be closely
monitored to determine if additional corrective actions for anions are needed.

C-6 Hanford Site Groundwater Monitoring - 2008



DOE/RL-2008-66, Rev. 0

. C.5.0 Holdina Times
H. Hampt and H. L. Anastos

Holding time is the elapsed time period between sample collection and analysis. Samples are required to be
analyzed within recommended holding times to minimize the possibility of changes in constituent concentrations
caused by volatilization, decomposition, or other chemical processes. Samples also are refrigerated to slow
potential chemical reactions within the sample matrix. Maximum recommended holding times for constituents
frequently analyzed for the groundwater project are listed in Table C- 11. Radiological constituents do not
have recommended maximum holding times because these constituents are not typically lost under ambient
temperatures when appropriate preservatives are used. Results of radionuclide analysis are corrected for decay
from sampling date to analysis date.

During FY 2008, recommended holding times were met for 99% nonradiological results (Table C-3).
Holding times were exceeded for 903 nonradiological results. Results for samples with missed holding times
are flagged with an H in the HEIS database.

Seventy-five percent of the missed holding times were associated with anions by EPA Method 300.0
(686 results). Nitrate, nitrite, and phosphate have 48-hour holding times. When anion samples are shipped
off site, it is not uncommon for the holding time to be missed due to shipping delays; however, a number of
samples that went to the onsite laboratory missed holding times as well (238 results). Late delivery caused
approximately one-third of the missed holding times for anion samples at WSCF. Other anion samples missed
holding times at WSCF largely because of laboratory capacity and scheduling issues.

C.6.0 Laboratory Performance

H. L. Anastos, C. J. Thompson, G. A. Fies, H. Hampt, and L. C. Sumner

Laboratory performance is measured by several indicators, including national performance evaluation
studies, double-blind standard analyses, laboratory audits, and internal laboratory QA/QC programs. This
section provides a detailed discussion of the performance indicators for WSCF, TA St. Louis, and TA Richland.
Brief summaries of performance measures for Lionville Laboratory and Eberline Services are also presented
throughout this section. The percentage of results within the acceptance limits for all laboratories was 98%,
indicating good performance overall.

CAI. National Performance Evaluation Studies
During FY 2008, Environmental Resources Associates and DOE conducted national studies to evaluate

laboratory performance for chemical and radiological constituents. TA St. Louis and WSCF participated in
the EPA sanctioned Water Pollution Performance Evaluation studies conducted by Environmental Resources
Associates. WSCF, TA St. Louis, TA Richland, and Eberline participated in the Environmental Resources
Associates' InterLaB RadCheM Proficiency Testing Program. All five laboratories took part in DOE's Mixed
Analyte Performance Evaluation Program. Results of those studies related to groundwater monitoring at the
Hanford Site are described in this section.

C.6.1.1 Water Pollution Studies
The purpose of water pollution studies is to evaluate the performance of laboratories in analyzing selected

organic and inorganic compounds in water matrices. An accredited agency, such as Environmental Resource
Associates, distributes standard water samples to participating laboratories. These samples contain specific
organic and inorganic analytes at concentrations unknown to the participating laboratories. After analysis, the
laboratories submit results to the accredited agency, which uses regression equations to determine acceptance and
warning limits for the study participants. The results of these studies, expressed in this report as a percentage of
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the results that the accredited agency found acceptable, independently verify the level of laboratory performance.
In the event of an unacceptable result, the laboratories may order an ERA QuiKTMResponse sample to verify
successful corrective action. QuiK~mResponse samples are similar to water pollution/water supply samples,
and results are reported in a comparable fashion.

For the three water pollution studies (ERA WPT- 156, WP- 16 1, and WP- 162) in which TA St. Louis participated
during FY 2008, the percentage of results within acceptance limits submitted to the groundwater project ranged
from 89% to 99% (Table C- 12). Seventeen different constituents had unacceptable results, none of which were
repeated across studies. Nine of the constituents that were out of limits last year were also reported out of limits
in at least one study FY 2008. The following five constituents were unacceptable in FY 2006, FY 2007 and
FY 2008: Ammonia as nitrogen, orthophosphate as phosphorus, total petroleum hydrocarbon (gravimetric),
total organic halides, and benzene in gasoline range organics. Of these constituents, only total organic halides
were routinely performed by TA for groundwater monitoring. The two most recent performance studies for this
method were WP- 156 and WPT- 162. TA successfully quantified total organic halides in WPT- 156; however, the
results for W*P- 162 were biased slightly high (129% recovery). This correlates with the most recent TA blind
standard results for total organic halides (phenol) which also show high bias (Section C.6.2). Groundwater
analytical support staff are working with the laboratory to improve future performance.

For the two water pollution studies (ERA WPT- 156 and 162) and one QuikTmResponse study (022 808A) in
which WSCF participated during FY 2008, the percentage of results for all three was 100% (Table C- 13). As
shown in Tables C- 12 and C- 13, the number of constituents reported by WSCF in the water pollution studies
was considerably fewer than those reported by TA St. Louis, so the percentages from the two laboratories are
not directly comparable.

C.6.1.2 InterLaB RadCheM Proficiency Testing Program Studies
The purpose of the InterLaB RadCheM Proficiency Testing Program (conducted by Environmental

Resources Associates) is to evaluate the performance of laboratories in analyzing selected radionuclides. This
program provides blind standards that contain specific amounts of one or more radionuclides in a water matrix
to participating laboratories. After sample analysis, the results were forwarded to Environmental Resources
Associates for comparison with known values and with results from other laboratories. Environmental Resources
Associates bases its control limits on the EPA's National Standards for Water Proficiency Testing Studies
Criteria Document (NERL-Ci-0045).

During FY 2008, TA St. Louis participated in study RAD-7 1, and analyzed a total of sixteen constituents.
Unacceptable results were reported for cobalt-60 and gross alpha (Table C- 12).

During FY 2008, TA Richland participated in study RAD-72, and analyzed a total of 14 constituents. All
results were acceptable (Table C- 12).

During FY 2008, WSCF participated in study RAD-72 and Quik"'mResponse study 022808A. WSCF
performed poorly on RAD-72, adequately quantifying only three out of the seven constituents reported.
Later investigation by the laboratory QC staff identified that the samples were not prepared and analyzed
in accordance with the suppliers instructions. These preparation instructions are specific to the performance
evaluation samples; therefore, this error did not affect any groundwater samples. QuiX~mResponse performance
samples for radium-226 and uranium were requested by the laboratory immediately following notification of
the RAD-72 results, and acceptable results were achieved on the QuiK~mResponse samples.

Eberline Services participated in two studies (RAD-72 and RAD-74), and analyzed a total of twenty-eight
constituents. Two of the results, strontium-89 and radium-228, were unacceptable (Table C- 14).

C.6.1 .3 DOE Mixed Analyte Performance Evaluation Programs
DOE's Mixed Analyte Performance Evaluation Program examines laboratory performance in the analysis

of soil and water samples containing metals, volatile and semnivolatile organic compounds, and radionuclides.
This report considers only water samples. The program is conducted at the Radiological and Environmental
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Sciences Laboratory in Idaho Falls, Idaho. DOE evaluates the accuracy of the Mixed Analyte Performance
Evaluation Program results for radiological and inorganic samples by determining if they fall within a 30%
bias of the reference value.

One study was available for FY 2008 (MAPEP-07-OrWl18&GrW 18&MaW 18). Two results for TA St.
Louis were unacceptable, hexachlorobenzene and tritium (reported as hydrogen-3). (Table C- 12); however,
both compounds were within the acceptance limits for FY 2007. All results were acceptable for TA Richland
(Table C-12), Lionville Laboratory, and Eberline Services (Table C-14). WSCF performed poorly on the
radiological analytes, adequately quantifying only six out of the fourteen constituents reported. Later
investigation by the laboratory QC staff identified that the laboratory did not prepare the samples according to
the suppliers instructions. Because this preparation is specific to the performance evaluation samples, this error
did not affect any groundwater samples. Additional performance samples were requested by the laboratory
immnediately following notification of the MAPEP-07-MaW 18 results and acceptable results on the follow-on
samples were achieved.

C.6.2 Double-Blind Standard Evaluation
Double-blind standards provide a measure of both inter- and intra-laboratory precision and accuracy. These

studies also help groundwater staff troubleshoot analytical problems identified through data reviews and QC
evaluations. The double-blind standards also may be used to confirm the adequacy of corrective actions to
resolve analytical problems. During FY 2008, the groundwater project forwarded double-blind QC standards
to TA Richland and St. Louis, WSCF, Lionville Laboratory, and Eberline Services. Blind-spiked standards
were generally prepared in triplicate and submitted to the laboratories to check the accuracy and precision of
analyses. For most constituents, the standards were matrix-matched double-blind standards, which are prepared
in a groundwater matrix from a background well. Standards for specific conductance were commercially
prepared in deionized water. In all cases, the standards were submitted to the laboratories in double-blind
fashion (i.e., the standards were disguised as regular groundwater samples). After analysis, the laboratory's
results were compared with the spiked concentrations, and a set of control limits were used to determine if
the data were acceptable. Out-of-limit results were reviewed for errors. In situations where several results for
the same method were unacceptable, the results were discussed with the laboratory, potential problems were
investigated, and corrective actions were taken when appropriate.

Tables C- 15 through C- 17 sunmmarize the number and types of double-blind standards used in FY 2008,
along with the control limits and number of unacceptable results for each constituent. WSCF and TA were
provided the same number of test samples, allowing for direct comparison between their results. Lionville
received the same number of total organic carbon and chloride samples, but fewer fluoride, nitrate, and nitrite
samples. Overall, 90% of the blind spike determinations were acceptable. This was slightly higher than the
percentage from FY 2007 (88%). The WSCF laboratory improved their performance on blind samples, with
91% of their blind results within control limits compared to 79% in FY 2007. TA (Richland and St. Louis)
reported acceptable results for 93% of the blind constituents. The Lionville Laboratory had relatively poor
performance based on their percentage of acceptable results (69%). Nine of the 16 unacceptable results were
associated total organic carbon analyses. The Lionville Laboratory did not perform total organic carbon analysis
in support of groundwater monitoring in FY 2008. Further corrective actions are needed prior to Lionville
performing this work scope. Total organic carbon blind sample results for both WSCF and TA were all within
acceptance limits and these laboratories will continue to provide the primary analytical service for this work
scope. Lionville Laboratory's blind sample performance for analyses other than total organic carbon was
80%, still much lower than the other laboratories. All of the remaining unacceptable results for Lionville were
associated with anion analysis. Groundwater analytical support staff are working with laboratory staff to help
improve future performance. All of the results from Eberline Services were within the acceptance limits.

Performance of blind standards for total organic halides continues to be an area of needed improvement,
because of multiple failures at both laboratories. Blind standards for total organic halides are prepared using
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two different spiking solutions (2,4,5-trichiorophenol and a mixture of carbon tetrachloride, chloroform, and
trichioroethene). WSCF improved performance on total organic halides with 3 unacceptable results compared to
12 in FY 2007; however, WSCF did not achieve acceptable results on 3 out of the 7 volatile spiked organic halide
standards (43%). This is a much higher failure rate than TA (14%). Corrective actions have been implemented
for the WSCF total organic halide method, which are anticipated to resolve the issues causing high variability
and outlier results. While TA performance for total organic halides was consistent with FY 2007, five blind
standards were not adequately quantified. This method will be closely monitored in FY 2009.

TA St. Louis and WSCF performed well on the analysis of anions in blind standards. All of the cyanide
results from both laboratories were within the acceptance limits and ion chromatography results were improved
during the year. However, Lionville Laboratory had four unacceptable results for nitrogen in nitrite and three for
chloride in the first two quarters of the year. Subsequent blind analyses were acceptable. Lionville Laboratory
is currently working to improve their anion performance through the following actions: procurement of a new
instrument, replacement of standards, and optimizing sample dilutions. These improvements will be monitored
to ensure satisfactory performance through future double-blind samples.

During FY 2008, metals analysis at WSCF was noted as needing additional monitoring (DOE/RL-2008-0l1,
Section C.6.5). Blind standards for metals were submitted in the first and third quarters of FY 2008. Both
WSCF and TA successfully completed the first set of blind standards with 100% acceptable results. However,
follow-up testing for metals in the third quarter identified some potential issues. In particular, WSCF achieved a
92% success rate, while TA achieved 96%. In conjunction with other QC indicators (blank, duplicate, and split
samples), the results indicate WSCF performance on metals analysis warrants corrective action. The laboratory
has been notified and they are investigating the issues to identify appropriate corrective actions.

Performance for TA St. Louis and WSCF on the analysis of volatile organic compounds improved slightly
in FY 2008. The laboratories' percentages of unacceptable results were very similar to last year at 17 and 43%,
respectively; however, TA St. Louis' results showed better accuracy. All of the out-of-limit results at WSCF
were biased low, in particular, 75% of WSCF results for trichloroethene were biased low. All of the chloroform
results for both laboratories were acceptable. Since the water solubility of chloroform is much higher than
that of carbon tetrachloride and trichloroethene, the low recoveries may be caused by volatilization of the
less-soluble compounds prior to analysis. Despite laboratory corrective actions, results for volatile organics
have only slightly improved; therefore, a more detailed evaluation of the volatile organic methods is planned
during FY 2009.

Laboratory performance on radiological blind standards improved in FY 2008. WSCF had the greatest
improvement, correctly quantifying 94% of the radiological parameters, compared to 86% in FY 2007.
TA Richland successfully quantified all of the tritium blinds, demonstrating that the issues associated with last
year's failures have been resolved. However, two out of six of TA Richland's results for iodine- 129 are outside
of the acceptance limits. The recoveries for these failures were between 60 and 70%. Further blind samples
are planned in FY 2009 to investigate this.

Overall, the evaluation of the double-blind standards indicates that the current laboratories meet the precision
and accuracy requirements of the groundwater-monitoring project. Specific analytical areas at each laboratory
continue to be identified for process improvements.

C.6.3 Laboratory Internal QA/QC Programs
WSCF, TA Richland, TA St. Louis, Eberline Services, and Lionville Laboratory maintain internal QA/QC

programs that generate data on analytical performance by analyzing method blanks, laboratory control samples,
matrix spikes and matrix spike duplicates, matrix duplicates, and surrogates (Section C.9.0 for definitions of
these terms). This information provides a means to assess laboratory performance and the suitability of a method
for a particular sample matrix. Laboratory QC data are not currently used for in-house validation of individual
sample results unless the laboratory is experiencing unusual performance problems with an analytical method.
A brief assessment of the laboratory QC data for FY 2008 is summarized in this section. Tables C- 18 and C- 19

C-10 Hanford Site Groundwater Monitoring - 2008



DOE/RL-2008-66, Rev. 0

provide a summary of the TA and WSCF QC data, respectively, by listing the percentage of QC results that
were out of limits for each analyte category and QC parameter. Additional details are presented in Tables C- 10
and C-20 through C-24. Constituents not listed in these tables did not exceed WSCF's or TA's QC limits. An
overview of Lionville Laboratory and Eberline Services data is presented at the end of the section.

Approximately 97% of the FY 2008 laboratory QC results were within the acceptance limits, indicating
that the analyses were in control and reliable data were generated. Method blanks, laboratory control samples,
matrix spikes and matrix spike duplicates, matrix duplicates, and surrogates QC results were evaluated against
the acceptance limits. Unacceptable results are summarized below.

Evaluation of results for method blanks was based on the frequency of detection above the blank QC limits.
Except as noted below, these limits are two times the method detection limit for chemical constituents and two
times the minimum detectable activity for radiochemistry parameters. Because minimum detectable activities
are not electronically reported for radiochemistry analytes from WSCF, two times the practical quantitation
limit was used as the QC limit for WSCF. For common laboratory contaminants such as 2-butanone, acetone,
methylene chloride, phthalate esters, and toluene, the QC limit is five times the method detection limit.

Table C- 10 summarizes method blank results from WSCF. Approximately 98% of the results were acceptable.
Of the six analyte categories, metals had the greatest percentages of method blank results exceeding the QC
limits (5% overall). The unacceptable results for calcium, magnesium, potassium, and sodium are not significant
when the blank concentrations are compared to the levels of these constituents in most Hanford Site groundwater
samples. Nonetheless, the failed blanks are indicative of process improvements needed for metals analysis

at WSCF (Section CA4. 1). Results associated with out-of-limit metal blank results are flagged with a C by
the laboratory. Several volatile organic compounds had method blank results that exceeded the QC limits. Of
these, acetone and methylene chloride had the highest percentages of out-of-limit results. Both compounds
are common laboratory contaminants, and low-level detections of them in Hanford Site groundwater samples
should be considered suspect. Results associated with out-of-limit volatile organic compound blank results
are flagged with a B by the laboratory. Table C-25 summarizes method blank results from TA. The ammonia/
anions and metals categories had the greatest percentages of method blank results outside the QC limits. Blank
concentrations of some of the more prevalent constituents (calcium, chloride, and sodium) were relatively
insignificant compared to typical levels of these constituents in Hanford Site groundwater. As noted above,
results associated with out-of-limit inorganic blank results are flagged with a C by the laboratory. Several
volatile organic compounds had results that exceeded the QC limits. All of these compounds were found
at trace levels, and their percentages of unacceptable blank results were low (less than 10%). Nonetheless,
the apparent presence of any analytes in method blanks dictates caution when interpreting low-level results
for the same constituents in Hanford Site groundwater. Results associated with out-of-limit volatile organic
compound blank results are flagged with a B by the laboratory. Overall, the method blank results for WSCF
and TA indicate acceptable laboratory performance. The results are similar to those from FY 2007.

Table C-2 1 summarizes results for the laboratory control samples from WSCF. WSCF had a low number of
failures; 99.8% of the results were within the control limits. Most of the unacceptable results were associated
with low recoveries (51 to 75%), which indicates that some of the associated results may be biased low.
Mercury, potassium, and plutonium-239 had slightly high recoveries ranging from 117 to 132%. Table C-20
summarizes results for the laboratory control samples from TA Richland and St. Louis. Several volatile and
semnivolatile organic compounds had one or two unacceptable results, while bromomethane had 5 results
outside the QC limits. The out-of-limit laboratory control sample results for bromomethane were biased high
and sample results were not detected; therefore, there is no impact to groundwater data. The majority of these
compounds are not commonly found in Hanford Site groundwater samples. However, as noted above, some
bias is likely in the associated groundwater sample results for these compounds.

Table C-23 summarizes results for the matrix spikes and matrix spike duplicates from WSCF. Approximately
96% of the results were acceptable. The metals and radiological categories had the greatest percentage of matrix
spikes/spike duplicates exceeding the QC limits (6.9 and 9.9%, respectively). Calcium, magnesium, sodium,
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and technetium-99 account for most of these results. All of the matrix spikes for the three metals and 9 out of
16 of the spikes for technetium-99 had very low spike amounts compared to the original sample concentrations.
Consequently, the matrix spikes were inadequate for assessing method performance on the associated samples.
This is a limitation that arises from the common laboratory practice of always spiking a fixed amount of analyte
without prior knowledge of the unspiked sample's concentration. Table C-22 summarizes results for the matrix
spikes and matrix spike duplicates from TA Richland and St. Louis. The ammonia and anions category had
the greatest percentage of matrix spikes/spike duplicates exceeding the QC limits. Most of these results were
for chloride, where the spike level was relatively low compared to the sample concentrations. Many of the
organic compounds that had unacceptable matrix spike/spike duplicate results are not commonly detected in
Hanford Site groundwater.

For matrix duplicates, only those samples with values five times greater than the method detection limit
or the minimum detectable activity (or practical quantitation limit for WSCF) are considered. Quantifiable
matrix duplicates are evaluated by comparing the relative percent difference with an acceptable relative
percent difference maximum (±20%) for each constituent. Tables C-24 and C-26 list the constituents from
WSCF and the TA laboratories that exceeded the relative percent difference limits. Overall, the percentage
of duplicates having poor precision was low (less than 1% for all three laboratories), demonstrating good
analytical reproducibility. WSCF had 7 out of 63 matrix duplicates for technetium-99 that had relative percent
differences between 20 and 46%. For the TA laboratories, no constituents had more than one matrix duplicate
that failed to meet the acceptance criteria.

Surrogate data from WSCF that were out of limits included four compounds for semnivolatile organics
and o-terphenyl for total petroleum hydrocarbons diesel. More than 99% of WSCF's surrogate results were
acceptable. TA St. Louis had out-of-limit surrogate results for 5 methods: phenols, pesticides, volatile organics,
semnivolatile organics, and total petroleum hydrocarbons gasoline. Approximately 98% of TA St. Louis' surrogate
results were within the acceptance limits.

QC data for Eberline Services and Lionville Laboratory were limited for FY 2008 because these laboratories
did not analyze many samples for routine groundwater monitoring. Lionville Laboratory analyzed a limited
number of method blanks, laboratory control samples, matrix spikes, and matrix duplicates for anions by ion
chromatography and mercury by cold vapor atomic absorption. Problems have been noted with Lionville
Laboratory's laboratory control standards for anions, in particular, high bias with phosphate (SGW-3 8743,
Section B.36). Corrective actions are underway at the laboratory. Eberline Services QC data were limited to
carbon-14, radionuclides by gamma spectroscopy, gross alpha, gross beta, and protactinium-23 1. All of the
QC data were acceptable except for 4 out of 8 laboratory control samples for protactinium-23 1. The recoveries
for these samples ranged from 122 to 130%, indicating the associated sample results could be biased slightly
high.

CA63. Issue Resolution
Issue resolution forms are documents used to record and resolve problems encountered with sample receipt,

sample analysis, missed holding times, and data reporting (e.g., broken bottles or QC problems). The laboratories
generate these forms and submit them to the groundwater project as soon as possible after a potential problem
is identified. The forms provide a means for the project to give direction to the laboratory on resolution of the
issues. The documentation is intended to identify occurrences, deficiencies, and/or issues that may potentially
have an adverse effect on data integrity. During FY 2008, 117 issue resolution forms addressing analytical
requests for groundwater monitoring samples were submitted by the WSCF, TA St. Louis, and TA Richland
laboratories. Issue resolution forms were not received from the secondary or limited use laboratories.

Table C-27 indicates the specific issues identified FY 2008 and the number of analytical requests that were
impacted. Issues are categorized according to whether they occurred prior to or after receipt at the laboratory.
Approximately 2% of analytical requests were documented as having a problem on an issue resolution form.
Roughly half of the issues occurred prior to receipt at the laboratories. The majority of these issues were missed
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hold times, samples received outside of temperature specifications, chain of custody issues, and incorrect0 preservation of samples. These issues are tracked, and when adverse trends are identified, corrective actions are
initiated. In FY 2008, the number of issues associated with incorrect preservation of samples was increasing,
and a quality assurance nonconfornance report (NCR-08-SGRP-O 11) was issued to address this problem.

The number of issue resolution forms varies from year to year based on laboratory reporting. During
FY 2008, WSCF did not submit issue resolution formns for laboratory QC failures or late analyses. This may
have made the total number of analyses impacted after receipt at WSCF artificially low. Approximately 80%
of the issue resolution forms submitted by WSCF for analyses impacted after receipt at the laboratory were
associated with missed holding times.

C.6.3.2 Laboratory Audits and Assessments
Laboratory and field activities were regularly assessed by surveillance and auditing processes to ensure

that quality problems were prevented and/or detected. Evaluation of laboratory and analytical activities is
performed by various oversight organizations with each using slightly differing criteria and terminology.
Audits are performed on the commercial laboratories by the DOE Consolidated Audit Program. These audits
are based on the DOE Quality Systems for Analytical Services requirements. Assessments are performed for
onsite laboratories, such as WSCF. Assessments are performed by integrated contractor assessment teams to the
requirements of the Hanford Analytical Quality Assurance Requirements Document. Surveillances are performed
by Fluor Hanford Environmental Quality Assurance staff. They can cover any areas of interest including
laboratory, field, or data management processes and are considered less formal than audits or assessments.

During FY 2008, a total of five formal reviews were conducted on laboratories that routinely analyzed
Hanford Site groundwater samples. Four audits were conducted on commercial laboratories by the DOE
Consolidated Audit Program. One assessment was conducted on WSCF by an integrated contractor assessment
team. In addition to the formal reviews, two analytical surveillances were conducted at WSCF and three field
surveillances were performed on sampling and field analytical data acquisition activities. The surveillances
were conducted by Environmental QA personnel. Corrective actions were initiated for all findings associated
with surveillances, and process improvements were evaluated.

DOE ConsolidatedAudit Program Audits. The goal of the DOE Consolidated Audit Program is to design and
implement a program to consolidate site audits of commercial and DOE environmental laboratories providing
services to DOE Environmental Management. The specific audit objectives of the DOE Consolidated Audit
Program were to assess the ability of the laboratories to produce data of acceptable and documented quality
through analytical operations that follow approved methods, and the handling of DOE samples and associated
waste in a manner that protects human health and the environment. All laboratories were evaluated against the
requirements of DOECAP, 2007.

The DOE Consolidated Audit Program audits were performed at the following laboratories: TA, Earth
City, Missouri, April 22 through 24, 2008, (080424-TAS); Eberline Services, Richmond, California, March 11I
through 13, 2008, (0803 13 -ESR); Lionville Laboratory, Inc., Lionville, Pennsylvania, June 3 through 5, 2008,
(080605-LLI); and TA, Richland, Washington, June 24 through 26, 2008, (080626-TAR).

The assessment scope of the DOE Consolidated Audit Program included the following specific ftnctional
areas:

" QA management systems and general laboratory practices

" Data quality for organic analyses

* Data quality for inorganic and wet chemistry analyses

" Data quality for radiochemistry analysis

" Hazardous and radioactive materials management

* Verification of corrective-action implementation from previous audit findings.
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A total of 18 findings and 31 observations were noted for the four DOE audits. Results of these audits are
summarized in Table C-28. All corrective actions have been accepted and verification of the corrective actions
will be performed in future audits. All laboratories have been recommended by DOECAP to continue to provide
analytical services for samples generated at DOE sites.

Integrated ContractorAssessment Team Assessments. An integrated contractor assessment team assessment
is performed by Hanford Site contractor personnel on Hanford Site analytical laboratories and is used to verify
the implementation of the requirements stated in DOE/RL-96-68, Volumes 1 and 4. An integrated contractor
assessment team assessment of WSCF was performed on July 21 through 24, 2008, (FH-QA-IA-08-02). The
overall results of the assessment indicated that programs and processes reviewed were in place and implemented
in accordance with the laboratory QA program plan and DOE/RL-96-68. The laboratory was qualified by the
integrated contractor assessment team to continue to provide analytical services for samples generated at the
Hanford Site.

A total of three findings and four observations were noted during the assessment. Results are summarized
in Table C-28. Corrective actions have been accepted for all findings and observations, and verification of the
corrective actions will be performed in a future assessment.

Analytical Surveillances at WSCF Laboratory. Two surveillances were performed by Environmental
QA personnel to evaluate corrective actions taken at WSCF to resolve total organic carbon and total organic
halide issues. The total organic carbon analysis was reviewed on April 28, 2008, (QA-EQA-SURV-08-089).
This activity was found to be satisfactory and resulted in no findings and two opportunities for improvement.
The total organic halides analysis was assessed on August 13, 2008, (QA-EQA-SUTRV-08-140). This activity
was found to be satisfactory and resulted in no findings and two opportunities for improvement.

Field Sampling and Data Acquisition Surveillances. Three field surveillances were performed by
Environmental QA personnel during FY 2008. A surveillance on groundwater level measurement was
performed on December 17 and 18, 2007 (QA-EQA-GRP-SURV-08-036). This activity was found to be
unsatisfactory and resulted in one finding; the reference point for well 199-N- 122 was incorrectly identified
for water level measurement and caused the groundwater elevation to be erroneously high by approximately
0. 122 m (0.4 ft). The corrective actions taken as a result of this finding included review of the measurement
points for other wells of similar construction and training for water level measurement personnel. Other
wells of similar design may have been impacted by erroneous groundwater level measurement up to 0. 122 m
(0.4 ft). The measurement of flush mount wells has now been standardized and the error has been eliminated.
Another surveillance was conducted on the sampling and analysis activities for hexavalent chromium at
the Il00-HR-3 Pump-and-Treat System from May 27 to June 9, 2008, (QA-EQA-GRP-SURV-08-104). This
activity resulted in two findings that were corrected during the surveillance; work was being performed without
a current sampling authorization form and the analysis procedure was not retrievable at the work location.
The corrective actions were taken included issuance of the sampling authorization form and obtaining the
procedure at the work location. It was determined these findings did not have an impact on data quality.
A surveillance was conducted on the operational monitoring of groundwater sampling at well 1 99-N-7 1 on
December 18, 2007 and September 24 and 30, 2008, (QA-EQA-GRP-SUJRV-08- 166). This activity resulted
in one finding that was corrected during the surveillance; the preservatives used in sample preservation were
not traceable to the vendor certificate of analysis. The corrective action for this was accomplished with a
procedure revision. This corrective action was administrative in nature and it was determined that this finding
did not have an impact on sample quality. Corrective actions were initiated for all findings associated with
surveillances, and process improvements were evaluated for opportunities for improvement.

C.6.4 Analytical Troubleshooting
During evaluations of requests for data review submittals, trends may be observed that warrant further

investigation by the groundwater analytical support staff. Over the past two years, the number of requests for0

C-14 Hanford Site Groundwater Monitoring - 2008



DOE/RL-2008-66, Rev. 0

data review submitted has increased (-600 to -1,700). Approximately 85% of the requests for data reviewS were associated with WSCF, which performed about 70% of the work in FY 2008. Requests for data review
are evaluated, and when trends are observed, the issue is investigated and corrective actions are performed
when appropriate. These investigations include evaluation of the field, analytical, and reporting activities to
identify cause. During FY 2008, several analytical issues for the laboratories were investigated by groundwater
analytical support staff. The issues discussed below account for approximately 80% of the total requests for
data review processed in FY 2008 to date. The remaining 20% of the total requests appear to be minor or
isolated issues.

Metals - Approximately 68% of the requests for data review associated with WSCF were for metals. The
majority of the metals requests (96%) were associated with the EPA SW-846 (Test Methods for Evaluating
Solid Waste: Physical/Chemical Methods) Method 60 1 OC ("Inductively Coupled Plasma - Atomic Emission
Spectrometry"). The issue identified last year related to elevated, out-of-trend results tied to specific analytical
batches performed at the laboratory on specific days has not recurred. However, out-of-trend results for low
concentrations of metals have been an on-going problem. In the first and second quarters of the fiscal year, it
was identified that WSCF had altered their calibration strategy for inductively coupled plasma metals, which
resulted in false-positive results at the low end of the calibration range. This was resolved by reinstating the
previous calibration strategy, after which the data improved in the third quarter. However, review of fourth
quarter data shows a significant increase in the number of detections for metals in field and method blanks.
This is an indication of continuing analytical problems. Re-analysis of a select number of samples by the EPA
Method 200.8 ("Determination of Trace Elements in Waters and Wastes by Inductively Coupled Plasma -
Mass Spectrometry") also confirms the WSCF 60 10 method is producing low-level, false-positive results. The
laboratory is investigating the issue to determine cause(s) and appropriate corrective actions.

Total Organic Carbon - Approximately 6% of the requests for data review associated with WSCF (5%
of the total) were for total organic carbon. In February through March 2008, WSCF reported results from an
instrument with a plugged purge tube. This problem causes the instrument to detect both inorganic and organic
carbon, biasing the data high. Eighteen wells were resampled due to this problem and the results for original
63 samples associated with these wells were rejected. More information about this problem can be found in
SGW-38473, Section BI.0.

Total Organic Halides - Approximately 3% of the requests for data review associated with WSCF (3% of
the total) were for total organic halides. The majority of this data was flagged as suspect due to high variability
in quadruplicates (poor precision) and poor agreement with historical data for the wells. In addition, WSCF
performed poorly on the first quarter blinds for total organic halides. Due to these issues, total organic halide
analysis was diverted to TA St. Louis pending corrective actions at WSCF. WSCF completed a thorough
investigation and implemented corrective actions. As of November 2008, the groundwater project is in process
of transitioning this work scope back to WSCF. The method will be closely monitored to ensure corrective
actions were effective. More information about this problem can be found in SGW-3 8473, Section B 1.0.

Hexavalent Chromium - Following the data compilation for this report, 42 additional requests for data
review associated with WSCF for hexavalent chromium were submitted. The majority of this data were flagged
as suspect due to laboratory failure to perform turbidity blanks. Turbidity blanks are done to correct for any
discoloration or suspended solids in the sample that might otherwise interfere with the analysis resulting in
a high bias. The issue was identified when several samples were found with hexavalent chromium higher
than total, filtered chromium. Investigation of these results by the laboratory identified the failure to perform
turbidity blanks and reanalysis of a few samples confirmed that sample turbidity was most likely the cause of
the discrepancy. Corrective actions are underway at the laboratory.

Iodine-129 - Approximately 46 results for low-level iodine- 129 analysis yielded results with a non-detect
greater than the drinking water standard of 1 pCi/L. Historically, it has been difficult to obtain minimum
detectable activities below 1 pCi/L. In FY 2008, all of the minimum detectable activities were reported less

than 1 pCiIL; however, non-detects were still reported at higher levels. The laboratory uses three gamma energy

Appendix C C-15



DOE/RL-2008-66, Rev. 0

lines to detect iodine- 129. They require both the primary and at least one of the secondary lines to be identified
by the software in order to confirm the presence of 1-129. This is a conservative approach that minimizes the
potential for false-positive results (i.e., stating that 1- 129 is present when in fact it is not). The secondary energy
lines are less sensitive than the primary line; therefore, it is possible to detect 1-129 on the primary line but
have both secondary lines not detected. When this happens, the laboratory reports the activity of the primary
line as the non-detect value. In some cases, the value detected on the primary line is higher than the minimum
detectable activity. The minimum detectable activity is based on the most sensitive line (the primary line) -
not the secondary lines, which have much higher minimum detectable activity limits. Groundwater Analytical
Support Staff continue to work with the laboratories to lower the reporting limits for iodine-I 129.

C.6.5 Laboratory Transition Overview
WSCF superseded TA Richland and St. Louis as the primary analytical laboratory supporting groundwater

monitoring during FY 2007. To minimize impacts to the monitoring program, a gradual transition of the sample
load to WSCF was initiated last year and completed in the first quarter of FY 2008. Figure C-l1 summarizes the
percent of analyses performed by each of the laboratories for each quarter of the past three fiscal years.

In general, the number of analyses performed by WSCF remained stable throughout the year. As a result of
WSCF's technical problem with total organic halides (Section C.6.4) and capacity issues in the late summer/fall,
some analyses were temporarily diverted to TA. WSCF's performance relative to the commercial laboratories
was monitored using split samples and QC blind standards in addition to comparing WSCF results with
historical trends at numerous sites. Summaries of the split-sample and blind-standard results are provided in
Sections C.4.3 and C.6.2, respectively. It is expected that WSCF will continue to provide primary analytical
support to the groundwater-monitoring project with the commercial laboratories functioning as secondary
providers for high volume or in response to technical problems.

C.7.0 Limit of Detection, Limit of Quantitation, and Method Detection
Limit

C. A. Newbil and H. Hampt

Detection and quantitation limits are essential to evaluate data quality and usefulness because they provide
the limits of a method's measurement. The detection limit is the lower limit at which a measurement can
be differentiated from background. The quantitation limit is the lower limit where a measurement becomes
quantifiably meaningful. The limit of detection, limit of quantitation, and method detection limit are useful
for evaluating groundwater data.

The limit of detection is defined as the lowest concentration level statistically different from a blank (Currie,
1988). The concentration at which an analyte can be detected depends on the variability of the blank response.
For the purpose of this discussion, the blank is taken to be a method blank.

In general, the limit of detection is calculated as the mean concentration in the blank plus three standard
deviations of that concentration (EPA/540/P-87/00 1). The blank-corrected limit of detection is simply three
times the blank standard deviation. At three standard deviations from the blank mean, the false-positive and
the false-negative error rates are each -7% (Miller and Miller, 1988). A false-positive error is an instance when
an analyte is declared present, but is absent. A false-negative error is an instance when an analyte is declared
absent, but is present.

The limit of detection for a radionuclide is typically computed from the counting error associated with each
reported result (e.g., EPAJ520/l-80/0 12) and represents instrumental or background conditions at the time of
analysis. In contrast, the limit of detection and limit of quantitation for the radionuclides shown in Table C-29
are based on variabilities that result from both counting errors and uncertainties introduced by sample handling.
In the latter case, distilled water, submitted as a sample, is processed as if it were an actual sample. Thus, any
random cross contamination of the blank during sample processing will be included in the overall error, and
the values shown in Table C-29 are most useful to assess long-term variability in the overall process.
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The limit of quantitation is defined as the level above which quantitative results may be obtained with a
specified degree of confidence (Keith, 1991). The limit of quantitation is calculated as the blank mean plus
10 standard deviations of the blank (EPA/540/P-87/0O 1). The blank-corrected limit of quantitation is simply
10 times the blank standard deviation. The limit of quantitation is most useful for defining the lower limit of
the useful range of concentration measurement technology. When the analyte signal is 10 times larger than
the standard deviation of the blank measurements, there is a 95% probability that the true concentration of the
analyte is within ±25% of the measured concentration.

The method detection limit is defined as the minimum concentration of a substance that can be measured and
reported with a 99% confidence that the analyte concentration is greater than zero. The method detection limit
is determined from analysis of a sample in a given matrix containing the analyte (Currie, 1988). The method
detection limit is 3.14 times the standard deviation of the results of seven replicates of a low-level standard.
Note that the method detection limit, as defined above, is based on the variability of the response of low-level
standards rather than on the variability of the blank response. This is the reporting limit most commonly
provided from the analytical laboratories with groundwater data (i.e., the reporting limit in HEIS).

For this report, total organic carbon, total organic halides, and radionuclide field blank data are available
for limit of detection and limit of quantitation determinations. The field blanks are QC samples that are
introduced into a process to monitor the performance of the system. The use of field blanks to calculate the
limit of detection and the limit of quantitation is preferred over the use of laboratory blanks because field
blanks include error contributions from sample preparation and handling, in addition to analytical uncertainties.
Methods to calculate the limit of detection and the limit of quantitation are described in detail in Appendix A
of DOE/RL-9 1-03. The results of the limit of detection and limit of quantitation determinations are listed in
Table C-30 for WSCF, Table C-3 1 for TA, and Table C-29 for radiological constituents.

Because of the lack of blank data for other constituents of concern, it was necessary to calculate approximate
limit of detection and limit of quantitation values by using variability information obtained from low-level
standards. The data from the low-level standards are obtained from laboratory method detection limit studies.
If low-level standards are used, the variability of the difference between the sample and blank response is
increased by a factor of 2 (Currie, 1988, p. 84). The minimum detection level (MDL), (LOD), and (LOQ)
calculated as follows:

MDL = 3.14 *s

LOD =3(Vi_* s) =4.24 * s

LOQ = 10(,F2* s) = 14.4 *s

Where s = standard deviation from the seven replicates of the low-level standard.

The results of limit of detection, limit of quantitation, and method detection limit calculations for most
nonradiological constituents of concern (besides total organic carbon and total organic halides) are listed in
Tables C-30 and C-3 1. The values in Table C-30 apply to WSCF and the values in Table C-3 1 apply to TA St.
Louis. The radiological constituents, total organic carbon, and total organic halides are in Table C-29.

C.8.0 Conclusions

H. L. Anastos

Overall, assessments of FY 2008 QA/QC information indicate that groundwater-monitoring data are reliable
and defensible. Few contamination or other sampling-related problems were encountered that affected data
integrity. Likewise, laboratory performance was good in most respects, based on the large percentages of
acceptable field and laboratory QC results. Laboratory audits and generally acceptable results in nationally
based performance evaluation studies also demonstrated acceptable laboratory performance for the groundwater
project. However, the following areas of concern were identified and should be considered when interpreting
groundwater-monitoring results.
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Several indicator parameters, anions, metals, volatile organic compounds, and radiological parameters were
detected at low-levels in field and/or laboratory method blanks. This indicates possible contamination in the
field or laboratory and data associated with this QC is flagged in the HEIS database. Data users must consider
data flags when making decisions regarding data usability.

Maximum recommended holding times were exceeded for less than 1 % of groundwater monitoring samples
that were analyzed by nonradiological methods. This is improved from 3.7% FY 2007. Affected data are
flagged with an H in the HEIS database. Data users should consider H flags when making decisions regarding
data usability.

Several analytical areas have been identified for continued evaluation and follow-up in FY 2009. These
include anions, metals, total organic carbon, total organic halides, and volatile organic compounds.

C.9.0 Glossary
Accuracy - closeness of agreement between an observed value and a true value. Accuracy is assessed by
means of reference samples and percent recoveries. Laboratory matrix spikes; laboratory control samples;
EPA water pollution, water supply and interlaboratory comparison programs; and blind standards are all used
to assess accuracy.

Blind standard - sample that contains a concentration of analyte known to the supplier but unknown to the
analyzing laboratory. The analyzing laboratory is informed that the sample is a QC sample and not a field sample.
Blind, double-blind, and matrix-matched double-blind standards are used to evaluate analytical accuracy and
precision as a measure of laboratory performance.

Comparability - degree to which one set of data can be compared to another. For example, the results from
samples analyzed by more than one laboratory may or not be comparable. Ideally, comparability should be
evaluated using identical samples to ensure that valid comparisons can be made.

Completeness - amount of acceptable data divided by the total number of data points. The Hanford Site
groundwater project determines completeness by calculating the number of unflagged data resulting from
the validation process, dividing the total number of data evaluated, and multiplying by 100. The calculated
percentages used in reporting completeness are conservative because all data flagged with B, H, Q, R, and Y
(flags) are used in calculating the percentage complete; however, flagged data may still be valid.

Data management staff - groundwater project staff responsible for tracking samples and data from sample
planning through data receipt. This title includes staff responsible for management of the databases and
electronic tools used to support data management activities.

Double-blind standards - sample that contains a concentration of analyte known to the supplier but unknown
to the analyzing laboratory. The analyzing laboratory is not informed that the sample is a QC sample. All
attempts are made to make sure this sample appears like a field sample. Double-blind standards may or may
not include matrix-matching. Blind, double-blind, and matrix-matched double-blind standards are used to
evaluate analytical accuracy and precision as a measure of laboratory performance.

Equipment blank - sample that contains reagent water and any required preservative(s). An equipment blank
is filled by pumping or washing reagent water through a non-dedicated pump or manifold. The equipment
blank is analyzed for all constituents scheduled for the sampling event. Equipment blanks are used to monitor
contamination due to improperly cleaned equipment.

Field duplicate sample - replicate sample to determine the precision of sampling and analytical measurement
process by comparing results with an identical sample collected at the same time and location. Matching field
duplicates are stored in separate containers and are analyzed independently by the same laboratory.

Field trip blank (field transfer blank) - sample that contains reagent water and any required preservative(s).
At the time of sample collection, the field trip blank is filled at the sampling site by pouring reagent water from
a cleaned container into sample vials. After collection, the field trip blank is treated in the same manner as the
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other samples collected during the sampling event. Field trip blanks are collected only on days when other
samples are collected for volatile organic analysis and are analyzed only for volatile organic constituents. Field
trip blanks are used to check for volatile contamination associated with sampling activities.

Flags (as qualifiers) - codes that alert data users to limitations on reported data values. Data flags may be
assigned by the laboratory or by groundwater monitoring staff. A complete list of review flags can be found
in Table C- 1. The common flags that are used include, but are not limited to, the following:

B - data associated with contamination in the laboratory method blank (organics)

- result detected was less than the contract-required detection limit but greater than the minimum detection
level (inorganics)

- data associated with contamination in the blank greater than 2 times the minimum detectable activity
(radiochemistry)

C - data associated with contamination in the laboratory method blank (inorganics)

F - suspect data currently under review

H - holding time exceeded

G - reviewed data found to be valid

P - potential problem with the sample or well that may have affected the data

Q - result associated with suspect field QC data

R - reviewed data found to be unusable

* - reviewed data found to be suspect.

Full trip blank - sample that contains reagent water and any required preservative(s). A full trip blank is used
to check for contamination in sample bottles and sample preparation. The full trip blank is analyzed for all
constituents of interest and is collected in all types of sample bottles used during that sampling period. The
full trip blank is filled during bottle preparation using the same sample-preparation procedures as for regular
well samples. The full trip blank is not opened in the field.

Groundwater analytical support staff - groundwater project staff responsible for reviewing and assessing
the quality of data and analytical services. This group performs quarterly and annual reviews of QC data and
ensures appropriate data flags are applied. They monitor the qualification and performance of the laboratories
supporting the groundwater project.

Groundwater project - the Hanford Site groundwater monitoring program.

Groundwater staff - employees of the Hanford Site groundwater monitoring project. This includes project
scientists, analytical support staff, data management staff, field staff, etc.

Laboratory control sample - sample of reagent water spiked with known amounts of the target analyte(s).
The sample is extracted (if appropriate) and analyzed to monitor the performance of the analytical method.

Matrix duplicate - replicate analysis of a regular (i.e., groundwater) sample. Matrix duplicates and matrix
spike duplicates are used to evaluate the precision of an analysis. Precision of ±20% is expected for matrix
duplicates.

Matrix-matched double-blind standard - sample prepared to contain a concentration of analyte known to
the supplier but unknown to the analyzing laboratory. The sample matrix is selected to closely match that of
field samples. Matrix-matched double-blind standards are disguised to appear as regular well samples to help
ensure that any analyses performed are representative of those for routine well samples. Most of the blind
standards submitted for the groundwater project are matrix-matched double-blind standards.

Matrix spikes/matrix spike duplicates - sample(s) prepared by adding known quantities of one or more
target analytes to a sample prior to extraction and analysis. Comparison of the original (i.e., unspiked) sample
and matrix spike results provides information about the suitability of an analysis for the sample matrix. For
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example, unusually high or low recoveries of the spiked compounds may indicate that components in the
sample matrix interfere with the analysis. Matrix spike duplicates are replicate matrix spike samples that are
used to assess the precision of an analysis. Precision of ±20% is expected for matrix spike duplicates.

Method blank - sample of reagent water prepared in the laboratory, extracted (if appropriate), and analyzed
as if it were a regular sample. Method blanks are used to monitor the possible introduction of contaminants
during sample preparation and analysis at the laboratory.

Precision - agreement among individual measurements of the same property, usually under prescribed similar
conditions. For a set of duplicate measurements, precision is calculated by the relative percent difference of the
duplicate results. For the Hanford Site groundwater project, results from laboratory duplicates, matrix spike
duplicates, blind standards, split samples, and field duplicates are used to evaluate precision.

Project scientist - groundwater project scientist responsible for the technical evaluation of data for a specific
well or set of wells.

Reagent water - distilled or deionized water free of contaminates that may interfere with the analytical
test.

Relative percent difference (RPD) - calculated as follows:

RPD = ID, -D2 XlOO
(DI +D2)/2

Where D I= original sample value

D2 = duplicate sample value.

Representativeness - expression of the degree to which samples represent the actual composition of
the groundwater in the aquifer. Representativeness is addressed qualitatively by the specification of well
construction, sampling locations, sampling intervals, and sampling and analysis techniques addressed in
monitoring plans.

Split samples - replicate samples sequentially collected from the same location in the same sampling
event and analyzed by different laboratories. Split samples are used to evaluate laboratory precision and
comparability.

Surrogates - organic compounds similar to analytes of interest in chemical composition, extraction, and
analytical properties, but which are not normally found in environmental samples. Surrogates are spiked into
method blanks, samples, and matrix spikes and are then extracted and analyzed to monitor the effectiveness
of sample preparation and analysis on individual samples.
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Fluor Hanford, Inc., Richiland, Washington.
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WP- 162, 2008, WatRTmPollutionProficiency Testing, Environmental Resource Associates, Arvada, CO.
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Table C-I. Data Review Codes.

*Flag Definition

F Result is being reviewed as part of the RDR process. This flag is assigned when an RDR is initiated.

G Result is valid according to further review.

H Holding time exceeded before the sample was analyzed.

P Potential problem. Collection/analysis circumstances make value questionable.

Q Associated quality control sample is out of limits.

R Result is not valid according to further review.

Y Result is suspect. Review had insufficient evidence to show result valid or invalid.

Z Miscellaneous circumstance exists. See project file.

RDR =request for data review.

Table C-2. Requests for Data Review, Fiscal Year 2008 Data.

Number of
Flag G Flag Y Flag R Flag P Notify Owner Other Action Pending Results with an

I I II I IAssigned RDR
Analytical Results

581 578 112 1 1 0 1 56 350 1677

Water-Level Measurements

0 35 5 31 0 0 104 175

G =result is valid according to further review.
P =potential problem. Collection/analysis circumstances make value questionable.
R =result is not valid according to further review.
RDR = request for data review.
Y = result is suspect. Review had insufficient evidence to show result valid or invalid.

Table C-3. Data Completeness Summary.

_______________Suspect Data Rejected Data Field OC Holding Time Method Blank Total

Number of Results Flagged 565 112 27381 903 3902 7517
Percent Flagged Data I 0.4% 0.1 2.1% 0.7% 3.0% t5.9%

Percent Acceptable Data 97.9% 99.3% 97.0% 94.1%

NOTE: Total number of reported results was 128,373.
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Table C-4. Full Trip Blanks Exceeding Quality Control Limits.

Contitent Number Outl Number of Percent Out Range ofQC Limtsa Range of Out-of-Limit
Cnitetof Limits IAnalyses Iof Limits II Results

General Chemistry Parameters
Oil and Grease 1 1 100.0 1 1,000 /l_ 12,200 IgL

Ammonia and Anions
Nitrogen in Nitrate 1 11 90 1 1.1 144.2 -638 lIgL 48.7 IgL

Metals
Cobalt 10 158 6.3 8 pg/L 18.4 -27.2 pg/L
Copper 9 158 5.7 8 -12 pg/L 8.3 - 17.1 pg/L
Hexavalent Chromium 1 38 2.6 4 pgIL 7.8 pig/L
I ron 14 158 8.9 18 - 5ug/L 19.7 -70.3 pg/L
Magnesium 55 158 34.8 12 - 220 pg/L 12.6 -263 pg/L
Manganese 10 158 6.3 1.92 - 8pg/L 9 -16.4 p/L
Mercury 1 22 4.5 0.1 - 0.186 pig/L 0.5 Pig/L
Nickel 10 158 6.3 8 - 26.6 pg/L 16.5 -24.3 Mig/L
Potassium 1 1 158 7.0 90 -3300 lig/L 170 -599 pg/L
Silver 12 157 7.6 10 -12 pg/L 14.6 -29.1 lig/L
Sodium 24 158 15.2 54 -268 pg/L 54.1 -796 pig/L
Vanadium 101 158 1 6.3 18.2 -24 ijg/L 14.6 - 26.5 pigIL
Zinc 18 1 158 1 11.4 18 -18 ug/L 9 -30.6 Pg/L

__________________ _______ Volatile Organic Compounds
Acetone 4__ 40 10 12.8 - 5 g/L 31 -230 pg/L
Carbon tetrachloride 2 1 40 5 10.084 - 2 lig/L j2.5 - 2.8 pg/L
Methylene chloride j 10 1 40 25.0 10.455 -25 pjg/L 0.72 - 100 pig/L

___________________ _______ Radiological Parameters

Americium-241 1 5 20.0 0.03 -0.72 pCi/L 0.054 pCi/L
Gross beta 2 55 3.6 2.6 -28 pCi/L 3.8 - 4.1 pCi/L
Potassium-40 1 28 1 3.6 55.6 -300 pCi/L 63.2 pCiIL
Total beta radiostrontium 1 6 j 16.7 1.8 - 2.6 pCi/L 3.8 pCi/L
Tritium 1 66 j 1.5 400 - 622 pCi/L 870 pCi/L

aBecause method detection limits are specific to the laboratory and may change throughout the year, the limits are presented
as a range. However, each result was evaluated according to the method detection limit in effect at the time the sample was
analyzed.
bThe limit for radiological analyses is determined by the sample-specific total propagated uncertainty

QC = quality control.

Table C-5. Field Transfer Blanks Exceeding Quality Control Limits.

Consttuent Number Out of Number of Percent Out OfRagofQLits RneofO-fLmtRsusConsttuentLimits Analyses Limits RagofQLml*RneofOtf-itRsus

2-Pentanone, 4-Methyl 1 165 0.6 0.42 - 2 pg/L 4.4 jig/L

Acetone 7 165 4.2 2.8 -5 lig/L 5.9 -180 pJg/L

Carbon tetrachloride 9 165 5.5 0.084 - 2 pg/L 0.24 - 11 pg/L

Chloroform 4 165 2.4 0.16 -2 lig/L 0.67 -30 lig/L

Methylene chloride 69 165 41.8 0.455 -5 pig/L 0.53 -48 pg/L

Trichloroethene 1 165 0.6 0.2 -2 pg/L 8 pg/L

*Because method detection limits are specific to the laboratory and may change throughout the year, the limits are presented as a
range. However, each result was evaluated according to the method detection limit in effect at the time the sample was analyzed.

QC = quality control.
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Table C-6. Equipment Blanks Exceeding Quality Control Limits.

Contiuen INumber Out INumber of IPercent Out Range of QC IRange of Out-of-Limit
ofnsLimits A Anlye of Limits Limits* I Results

General Chemistry Parameters

Oil and grease 1 1 100.0 1,000 pgIL 1,500 pg/L

Ammonia and Anions

Chloride 6 40 15.0 60 - 440 pg/L 191 - 16,900 pg/L

Fluoride 1 40 2.5 12 -92 pgfL 411 pgIL

Nitrogen in Nitrate 4 38 10.5 44.2 -638 pgIL 58 - 126,000 pg/L

Sulfate 1 40 2.5 140 -520 pg/L 35,300 pg/L

Metals ___________

Barium 1 49 2.0 1.7 - 8 pgIL 374 p~gIL

Calcium 21 49 42.9 37.2- 146 pg/L 37.8 -400 pg/L

Chromium 5 49 10.2 6.2 -26 p.gIL 8.9 -28 pgIL

Cobalt 2 49 4.1 8 pg/L 26.2 - 29.7 pig/L

Copper 5 49 10.2 8 - 12 pgIL 8.2 - 25.9 p.gIL

Hexavalent Chromium 1 15 6.7 4 pgIL 4.3 pg/L

Iron 8 49 16.3 18 -50 pg/L 19.5 -191 pg/L

Magnesium 15 49 30.6 12 - 220 IpgIL 12.3 - 390 pg/L

Manganese 2 49 4.1 1.92 -8 pg/L 12.2 -13.4 lig/L

Nickel 4 49 8.2 8 -26.6 pgIL 10.9 -24.6 pg/L

Potassium 2 49 4.1 90 - 3,300 pg/L 343 - 690 pgIL

Silver 6 49 12.2 10 -12 iigIL 13.3 -24.8 pgIL

Sodium 4 49 8.2 54 -268 llg/L 58.2 - 1,070 pg/L

Strontium 1 49 2.0 1.08 -8 ljgIL 12.4 pgIL

Vanadium 4 49 8.2 8.2 -24 lpg/L 14.5 - 17.5 pg/L

Zinc 6 49 12.2 8-l18 pg/L 9.1 - 134 pg/L

Volatile Organic Compounds __________

Carbon tetrachloride 8 J26 30.8 0.084 -2 pg/L 0.16 -21 pgIL

Chloroform 1 J26 3.8 0.16 -2 pg/L 6.4 pgIL

Methylene chloride 2 J26 7.7 j0.455 - 5 pgIL 1.6 - 5.9 pg/L

___________________________ Radiological Parameters __________

Gross beta 1 J8 [12.5 2.8 - 5.6 pCVI/ 6.3 pCi/L

Tritium 1 j30 [3.3 400 -500 pCi/L J450 pCi/L

*Because method detection limits are laboratory specific and may change throughout the year, the limits are
presented as a range. However, each result was evaluated according to the method detection limit in effect at the
time the sample was analyzed.

QC = quality control.
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Table C-7. Field Duplicates Exceeding Quality Control Limits.

Tota Nube umr of iNumber OuiPercent Out of Range of Out-of-Limit
Costt uent  ofDpiae Duplicates Ofjil0 imt Relative Percent

oflute Dulcae of Lmtst Liit Differencesb
Ammonia and Anions

Cyanide J 21 [ 10 1 J 10.0 20.9
Fluoride j 115 75 9 j 12.0 22.8-111.1

Nitrogen in Nitrate 108 j 105 1 1.0 29.6

Nitrogen in Nitrite 1 108 1 8 5 62.5 25.3-157.4

__________ Metals

Calcium 182 182 1 0.5 51.7

Chromium 182 50 8 16.0 25.1 -138.0

Copper 182 1 1 100.0 179.3

Hexavalent Chromium 66 45 2 4.4 55.0 -169.7

Iron 182 71 30 42.3 20.3- 150.4

Magnesium 182 182 1 0.5 62.7

Manganese 182 25 1 4.0 20.4

Nickel 182 18 4 22.2 27.6- 107.8

Potassium 182 170 1 0.6 32.8

Silver 182 10 3 30.0 20.9- 54.8

Sodium 182 182 1 0.5 42.4

Strontium 182 182 1 0.5 53.9

Uranium 53 53 2 3.8 22.4-46.3

Vanadium 182 18 4 22.2 20.8-28.8

Zinc 182 25 2 8.0 96.8-166.5
Volatile Organic Compounds ______

Acetone 56 3 3 100.0 30.1 -188.2

Carbon disuffide 56 1 1 100O.0 66.7

Chloroform 56 13 1 7.7 20.7

Chloromethane 2 2 1 50.0 161.7

Methylene chloride 56 7 6 8.7 27.8 - 175.0

Trichloroethene 56 7 1 14.3 159.2
_________Radiological Parameters

Gross alpha 45 11 2 18.2 22.4 -38.3

Gross beta 59 42 6 14.3 20.7-40.0

Technetium-99 57 41 1 2.4 23.0

Total beta radiostrontium 9 4 1 25.0 239.2

Tritium 78 53 2 3.8 22.2- 25.8

Duplicates with both results less than five times the method detection limit or minimum detectable activity were
excluded from the evaluation.
b In cases where a non-detected result was compared with a measured value, the method detection limit or minimum
detectable activity was used for the non-detected concentration.
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Table C-8. Field Splits Exceeding Quality Control Limits.

Ni Tt:' 1 Nuber Number Out Percent Out o Rnge of Out-of-Limit'

Constituent b Nubr of oSpis Iof Imt Limits Relative Percentj Splits Evalae I I______ I Differencesb

General Chemistry Parameters
Total organic carbon 33 1 4 4 1 100.0 ] 32.8-181.2
Total organic halides 24 4 1j 25.0 j 144.6

Ammonia and Anions

Chloride 39 39____ 1 2.6 91.2
Fluoride 39 26 15 57.7 21.4-122.4
Nitrogen in Nitrate 1 26 24 1 3.1 2.5 . 21.7-98.8
Nitrogen in Nitrite 31 1 1 100.0 39.1
Sulfate 41 40 j 2 5.0 21.3-87.1

Metals
Barium 61 55 1 1.8 21.8
Calcium 60 60 5 8.3 22.7 -29.0
Chromium 62 35 16 45.7 22.4 -124.8

Cobalt 63 9 9 100.0 75.9- 174.7
Copper 63 1 1 100.0 180.3
Hexavalent Chromium 65 46 14 30.4 20.5- 175.4
Iron 61 1 22 19 86.4 20.3-182.4
Magnesium 63 63 1 1.6 26.2
Manganese 62 14 9 64.3 33.3 -128.0
Nickel 61 8 4 50.0 88.5- 131.3
Potassium 59 59 32 54.2 24.0- 100.7
Silver 58 2 2 100.0 174.7 - 177.6
Sodium 59 59 2 3.4 20.5 -26.0
Strontium 1 59 1 59 7 11.9 21.0 -40.6
Vanadium 1 59 1 9 8 88.9 53.7- 112.4
Zinc 58 1 21 14 66.7 20.3 -125.3

________________________Radiological Parameters ______

Carbon-14 ] 3 1 3 1 3 1 100.0 1 47.1 -50.9
Gross beta J 19 j 8 J~ 3 1 37.5 j 51.3-77.2
Uranium J 3 j 3 j 1 j 33.3 23.6

Splits with both results less than five times the method detection limit or minimum detectable activity were excluded
from the evaluation.
bIn cases where a non-detected result was compared with a measured value, the method detection limit or minimum
detectable activity was used for the non-detected concentration.
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Table C-9. Analytical Method Categories.

Category HEIS Method Name Description

120.1 CONDUCT Specific Conductivty Conductance Bridge

120.1_CONDUCTFLD Specific Conductivity, Field Measurement

170.1 TEMPFLD Temperature, Field Measurement

180.1_TURBIDITYFLD Nephelometric Turbidity, Field Measurement

2320_ALKALINITY Alkalinity

310.1_ALKALINITY Alkalinity Titrametnic

360.1_OXYGEN Dissolved Oxygen

360.1_OXYGENFLD Dissolved Oxygen (DO)

410.4_COD Chemical Oxygen Demand (COD), Automated; Manual

413.1_OILGREASE Oil and Grease, Total Recoverable, Gravimetric, Separatory
Funnel Extraction

420.2_PHENOLIC Phenolics, Automated Calorimnetric
General Chemistry Parameters 9020-TOX Total Organic Halides (TOX)

9060_TOC Total Organic Carbon

9223-COLIFORM Coliform by Enzyme Substrate Test

CON DUCTFLD Field conductivity by instrument manufacturer instructions

D1498-ORP Oxidation-Reduction Potential for Water

PHELECTFLD PH Analysis by Electrode, Field Measurement

REDOX PROBEFLD Oxidation-Reduction Potential by platinum electrode

TEMP_FLD Temperature, Field Measurement

TURBIDITYFLD Nephelometric Turbidity, Field Measurement

WTPH IESELTotal Petroleum Hydrocarbons, SEJGC-FID, Washington
WTPHIESELState Dept. of Ecology

WTPHGASOINETotal Petroleum Hydrocarbons, P&T/GC-FID, Washington
WTPHGASOINEState Dept. of Ecology

300.0_ANIONS IC Anions by ion chromatography

300.7 CATIONSIC Cations by ion chromatography

Ammonia and Anions 335.2_CYANIDE Total Cyanide, litrametric, Spectrophotometric

9012-CYANIDE Cyanide, Automated Calorimetric

_______________________ 9030_SULFIDE Sulifde by itration

200.8_METALS ICPMS Metals by ICPMS

6010-METALSICP Metals by ICP

Meas6010_METALS-ICP-TR Metals by ICP, trace

6020_METALSICPMS Metals by ICPMS

7196 CR6 Chromium(Hex) - Cr+6, Calorimetric

7470-HG-CVAA Mercury (Hg) by CVAA

8015_VOA GC Non-Halogenated Volatiles by GC
Volatile Organic Compounds

_______________________ 8260_VOA-GCMS Volatile Organics by GCUMS Capillary Column

8040_PHENOLIC-GC Phenols by GC

Seioltl Ogni opons 8081-PEST-GC Organacihorine pesticides by GC

8082-PCB-GC PCBs BY GC

8270-SVOA-GCMS Semivolatiles by GCMS
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Table C-9. (cont.)

Category HEIS Method Name Description

900.0_ALPHABETAGPC Gross Alpha/Beta by GPC

906.0_H3_LSO Tritium in Drinking Water, Liquid Scintillation

906.0ML_H3 LSC Tritium in Drinking Water, Mid-Level, Liquid Scintillation

9310_ALPHABETA GPO Gross Alpha and Gross beta by GPO

ALPHA-_PO Gross Alpha, GPO

AMOMISO EIEPLT AEA Americium/Ourium Isotopic, separated by sequential
Eichrom ion exchange resin, plated, Alpha Spectrometry

AMOMISOIE PREO AEA Americium/Ourium Isotopic, separated by ion exchange,
_ precipitated, Alpha Spectrometry

BETA GPO Gross Beta GPO

014-CHEMLSC C-14, Chemical Oxidation/LSO

014-LSC 0-14 analysis by unknown method

GAMMAGS Gamma Spectroscopy, Germanium High Energy Detectors

GAMMALLGS Gamma spectroscopy, low-level, germanium high-energy
detector

1129-SEP-LEPS-GS lodine-129, separation, precipitation, LEPS

1129L SE LEP GSlodine-129, low-level, separation, precipitation, LEPS
1129LSE LEPGSdetection

N163-LSC Nickel-63 by Liquid Scintillation

NP23 IE RECI AEA Isotopic Neptuniun-237 Isotopic, Ion Exchange Separation,
NP23_IEREOIAEA Precipitated on Disk, Alpha Spectrometry

NP23 LLEPLAT AEA Neptunium Isotopic, Liquid-Liquid Extraction, Electroplated,
NP23_LLEPLAT AEA Alpha Spectrometry

Radiological Parameters PA3 EPAEAAProtactinium 231, separated by ion exchange, plated, Alpha
PA23_IELATEAEASpectrometry

PUISOIEPREOIP AEA Isotopic Plutonium, Ion Exchange Separation, Precipitated
_ on Disk, AlphaSpectrometry

PUISOPLAT AEAIsotopic Plutonium, Unknown Separation, Electroplated,
PUISOPLATAEAAlpha Spectrometry

RADISOTOPES IOPMS Radioisotopes by lOP/MS

SE79 EP I LSCSelenium-79, separated, ion exchange resin, Liquid
5E79_EPI LSOScintillation

SRISOSEP RECI GPC Strontium beta isotopic, chemical separation, precipatated,
SRISSEPRCIPGPO GPO

SRTOTSEP RECI GPC Total Beta Strontium, chemical separation, precipitation,
SRTOSE PROIPGPO GPO

TC99 3MDSK_LSO Technetium-99, 3M Disk separation, LSO

TC99-ETVDSKLSC Technetium-99, Eichrome Teva Disk separation, LSO

TC99_SEPLSO Technetium-99, ppt. and ion exchange resin separation,
_ LSO

THIS IE RECI AEA Isotopic Thorium, ion exchanges separation with and from
THISIEREOI AEA Pb-21 0,precipitated, Alpha Spectrometry

TRITIM EI LSCTritium in water, purification by Eichrome ion exchange,
TRITIMEILSOLSO

TRITIUM ELEOT_LSO Tritium in liquid samples by Electrolytic Enrichment, LSO

UISOPLAT AEAUranium isotopic, separation unknown, electroplated, Alpha
UISOPLATAEASpectrometry

UTOT KPA Total Uranium, unknown separation, Laser Phosphonimetry
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Table C-1 . M ethod Blank Results, W SCF. C n e tai nR n eo
Constituent Percent Out of Limit, Number of Analyses C toen tr Raeuof

General Chemistry Parameters
Total General Chemistry Parameters T0.0 1221

Ammonia and Anions
Total Ammonia and Anions ]0.0 3,693

Nitrogen in Nitrate J0.1 708 0.0727 pgIL
___________________________Metals

Total Metals 5.2 3,608

Aluminum 9.1 11 14 Ipg/L

Calcium 1.7 178 87.9 -127 pgIL
Chromium 8.3 181 8.4 -31.1 pgIL

Cobalt 7.7 181 8.1 - 29.5 pgIL

Copper 6.0 182 8.2 - 18 pgIL
Iron 5.0 180 18.8 -48.9 p~g/L

Magnesium 28.5 179 12.4 -46.9 pg/L

Manganese 5.5 182 9.1 - 16.6 pig/L

Nickel 7.2 181 10.5 -24.5 ipgIL

Potassium 8.9 179 90.7 -721 pgIL

Silver 6.6 182 16.3 - 32.5 pgIL

Sodium 0.6 179 59.4 pigIL

Vanadium 8.2 183 14.5 -31.1 pgIL

Zinc 9.9 181 8.3 - 34.9 IpgIL

Volatile Organic Compounds
Total Volatile Organic Compounds 1.2 2,543

1,1, 1-Trichloroethane 1.0 97 2.9 pgIL

1,1 ,2-Tdchloroethane 1.0 96 4.2 jiglL

Acetone b 14.4 97 10 - 3,400 pgIL

Benzene 2.1 97 2.2 - 4.9 pgIL

Carbon tetrachloride 1.0 97 6.1 pgIL

Chlorobenzene 1.0 97 5.1 pgIL

Chloroform 1.0 97 6.2 pJgIL

cis-1 .2-Dichloroethylene 1.0 97 2.4 pgIL
Ettiylbenzene 1.0 97 4 pgIL

Methylene chlooide b5.2 97 7.6 -620 pgL

Tetrachloroethene 1.0 97 4.2 pgIL

Xylenes (total) 1.0 97 4.4 lpgIL

le O g n cSe mnivolatile O rganic C om pounds _ _ _ _ _ _ _ _ _ _ _ _ _

Total SemnivolatieOrai43

Radiological Parameters

Total Radiochemistry Parameters 0.1 734

Gros bea 1. 7511 pCi/L
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Table C-Il. Hanford Groundwater Monitoring Project Maximum Recommended
Holding Times.

Method Constituent Holding Time

120.1 (EPA-60014-81-004) Conductivity 28 days

160.1 (EPA-600/4-81-004) Total dissolved solids 7 days

300.0 (EPA-60014-81-004) Bromide 28 days

300.0 (EPA-600/4-81-004) Chloride 28 days

300.0 (EPA-600/4-81-004) Fluoride 28 days

300.0 (EPA-600/4-81 -004) Nitrate 48 hours

300.0 (EPA-600/4-81 -004) Nitrite 48 hours

300.0 (EPA-600/4-81-004) Phosphate 48 hours

300.0 (EPA-600/4-81-004) Sulfate 28 days

310.1 (EPA-600/4-81-004) Alkalinity 14 days

350.1 (EPA-600/4-81-004) Ammonia 28 days

410.4 (EPA-600/4-81 -004) Chemical oxygen demand 28 days

6010 (SW-846) Inductively coupled plasma metals 6 months

6020 (SW-846) Inductively coupled plasma-mass 6 monthsspectrometry metals

7060 (SW-846) Arsenic 6 months

7196 (SW-846) Hexavalent chromium 24 hours

7421 (SW-846) Lead 6 months

7470 (SW-846) Mercury 28 days

08015M (SW-846) Total petroleum hydrocarbons 14 days

8040 (SW-846) Phenols 7 days before extraction; 40
days after extraction

8081 (SW-846) Pesticides 7 days before extraction; 40
days after extraction

8082 (SW-846) Polychlorinated biphenyls 7 days before extraction; 40
days after extraction

8260 (SW-846) Volatile organics 14 days

8270(SW846)Semvolaileorgaics7 days before extraction; 40
8270(SW846)Semvolaileorgaicsdays after extraction

9012 (SW-846) Cyanide 14 days

9020 (SW-846) Total organic halides 28 days

9030 (SW-846) Sulfides 7 days

9060 (SW-846) Total organic carbon 28 days

9223 (APHAIAWWAIWEF) Coliforrn 24 hours
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Table C-12. Summary of TestAmerica Performance Evaluation Studies.

Accreditation Laboratory, Environmental Resource Associates

WP-156 WP-161 IWP-162
March 2008 August 2008 j September 2008

TA St. Louis 519/524, 480/489 b' 66174c
DOE Mixed Anaiyte Performance Evaluation Program
Radiological and Environmental Sciences Laboratory ______________

MAPEP-07-OrWl 8 MAPEP-07-GrW18 T MAPEP-07-MaW1 8
February 2008 j February 2008 February 2008

TA St. Louis 68/69 d -____ 34/35________
TA Richland -2/2 ]15/15

ERA InterLaB RadCheM Proficiency Testing Program
Environmental Resource Associates

RAD-71 RAD-72
December 2007 March 2008

TA St. Louis 14/16 f

TA Richland -14/14

a Unacceptable results were for nitrate as N, nitrite as N, acidity as CaCO3, cyanide (total), and TPH (Gravimetric).
bUnacceptable results were for Arocior 1016, Aroclor 1242, dacthal diacid (DCPA), ammonia as N, ortho-phosphate as P, cobalt
(2), alkalinity as CaCO3 (2).
c'Unacceptable results were for total organic halides (3), benzene in gasoline range organics (2), benzene, ethyibenzene, toluene.
d Unacceptable results were for hexachlorobenzene.
IUnacceptable results were for tritium (reported as Hydrogen-3).
f Unacceptable results were for cobalt-60 and gross alpha.

Table C-I13. Summary of WSCF Performance Evaluation Studies.

Accreditation Laboratory, Environmental Resource Associates

WP-156 WP-162 8J QuiK M Response 022808A
March 2008 September 200 March 2008

WSCF 86/86 86/86 2/2
DOE Mixed Analyte Performance Evaluation Program

________ Radiological and Environmental Sciences Laboratory

MAPEP-07-OrWl8 MAPEP-07-GrWI8 MAPEP-07-MaWI 8
______ February 2008 February 2008 February 2008

WSCF 57/57 2/2 23/31,
ERA InterLaB RadCheM Proficiency Testing Program

Environmental Resource Associates
RAD-72

March 2008
WSCF 317 b

a ncepal results were for americium-2411, cobalt-57, cobat-6O, manganese-54,
plutonium-238, uranium-234/233, uranium-238, zinc-65.
bUnacceptable results were for radium-226 (2), natural uranium (2).

WP = water pollution.
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Table C-14. Summary of Eberline and Lionville Performance Evaluation Studies.

DOE Mixed Analyte Performance Evaluation Program
Radiological and Environmental Sciences Laboratory

MAPEP-07-OrWl 8 MAPEP-07-GrW1 8 MAPEP-07-MaW1 8
February 2008 February 2008 February 2008

Eberline 2/

Lionville 57/57 155

ERA interLaB RadCheM Proficiency Testing Program
Environmental Resource Associates

RAD-72 RAD-74
March 2008 September 2008

Eberline 14/14 12/14*

uncepal results were for strontium-89 and radium-228.
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Table C-15. Summary of TestAmerica Laboratories Double-Blind Spike Determinations.

Cosiun Laeouencry Number Number of Acceptable Control
I aoaoy Sample Feuny of Results Results Outside Results Limits b %

__________ I__ IJ Reported, QCLimits
General Chemical Parameters

Specific conductance St. Louis Quarterly 12 0 100% ±25

Total organic carbon (potassium St. Louis Quarterly 16 0 100% ±25
hydrogen phthalate spike)

Total organic halides S.Lus Smanal 3 2
(2,4,5-tichlorophenol spike) S.Lus Smanal 3 2

Total organic halides (carbon
tetrachloride, chloroform, and St. Louis Semiannually 7 1 86% ±25

trichloroethene spike) _______ ________________________ ______

Ammonia and Anions

Chloride St. Louis Quarterly 12 0 100% ±25

Cyanide St. Louis Semiannually 6 0 100% ±25

Fluoride St. Louis Quarterly 12 1 92% ±25

Nitrate as Nitrogen St. Louis Quarterly 9 2 78% ±25

Nitrite as Nitrogen St. Louis Quarterly 12 0 100% ±25'

Metals

Arsenic St. Louis Annually 3 0 100% ±20

Banum St. Louis Annually 3 1 67% ±20

Cadmium St. Louis Semiannually 6 1 83% ±20

Chromium (total) St. Louis Quarterly 12 1 92% ±20

Cobalt St. Louis Semiannually 6 0 100% ±20

Copper St. Louis Semiannually 6 0 100% ±20

Hexavalent chromium Richland Quarterly 9 0 100% ±20

Iron St. Louis Semiannually 6 0 100% ±20

Magnesium St. Louis Annually 3 0 100% ±20

Manganese St. Louis Annually 3 0 100% ±20

Nickel St. Louis Annually 3 0 100% ±20

Potassium St. Louis Annually 3 0 100% ±20

Silver St. Louis Annually 3 0 100% ±20

Sodium St. Louis Annually 3 0 100% ±20

Vanadium St. Louis Annually 3 0 100% ±20

Zinc St. Louis Annually 3 0 100% ±20

Volatile Organic Compounds __________________

Carbon tetrachloride St. Louis Quarterly 12 3 75% ±25

Chloroform St. Louis Semiannually 6 1 83% ±25

Trichloroethene St. Louis Quarterly 12 1 92% ±25
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Table C-15. (cont.)

1N 1 Nmber Number of
Lbt~ ~~~ Sapeeuny oReut Rsul tOusd Acceptable ControlConstituent Laboratory Sapl Frqec ORe t RsusOtid c(Itb(%

_________________ I_______ J _________I Reported QC Limit Results Limts(%
___________ Radiological Parameters

Gross alpha (plutonium-239 Richand Quarterly 12 1 92% ±30
spike)

Gross beta (strontium-90 spike) Richland Quarterly 15 0 100% ±30

Cesium-137 Richland Semiannually 6 0 100% ±30

Cobalt-60 Richland Semiannually 6 0 100% ±30

lodine-129 Richland Semiannually 6 2 67% ±30

Neptunium-237 Richland Annually 3 0 100% ±30

Plutonium-239 Richland Quarterly 12 0 100% ±30

Strontium-90 Richland Annually 3 0 100% ±30

Technetiumn-99 Richland Quarterly 12 0 100% ±30

Tritium Richland Semiannually 6 0 100% ±30

Uranium-238 Richland Quarterly 12 1 92% ±30

aBlind standards were generally submitted in triplicate or quadruplicate.

bEach result must be within the specified percentage of the known value to be acceptable.
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Table C-16. Summary of WSCF Double-Blind Spike Determinations.

Samle Number Number
Sampleen o Results of Results Acceptable Control Limitsb

Constituen _ _ _rte _ _ _ _tid JC ResuIts_ _

J_ R e orte Lim its

General Chemical Parameters

Specific conductance Quarterly 12 0 100% ±25

Total organic carbon (potassium Quarterly 16 0 100% ±25
hydrogen phthalate spike)

Total organic halidesSeinuly 701%±2
(2,4,5-trichlorophenol spike) Seinnal 7 0 10% I 2

Total organic halides (carbon
tetrachloride, chloroform, and Semiannually 7 3 57% ±25

trichloroettiene spike) __________________ ____________

Ammonia and Anions

Chloride Quarterly 12 0 100% ±25

Cyanide Semiannually 6 0 100% ±25

Fluoride Quarterly 12 0 100% ±25

Nitrate as Nitrogen Quarterly 9 0 100% 1 ±25

Nitrlte as Nitrogen Quarterly 12 0 100% ±25

Metals

Arsenic Annually 3 1 67% ±20

Barium Annually 3 1 67% ±20

Cadmium Semiannually 6 1 83% ±20

Chromium (total) Quarterly 12 1 92% ±20

Cobalt Semiannually 6 1 83% ±20

Copper Semiannually 6 1 83% ±20

Hexavalent chromium Quarterly 9 0 100% ±20

Iron Semiannually 6 0 100% ±20

Magnesium Annually 3 0 100% ±20

Manganese Annually 3 0 100% ±20

Nickel Annually 3 0 100% ±20

Potassium Annually 3 0 100% ±20

Silver Annually 3 0 100% ±20

Sodium Annually 3 0 100% ±20

Vanadium Annually 3 0 100% ±20

Zinc Annually 3 0 100% ±20

Volatile Organic Compounds______ ______

Carbon tetrachloride T Quarterly 123 f 7%±25

Chloroform Semiannually 6 1 [ 83% ±25
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Table C-16. (cont.)

Number Number
CnttetSample NfReuber of Results Acceptable Control Limitsb

ofrResults Outside QC Results M%Consitunt Fequncy ReportedP Limits

Trichloroethene Quarterly 12 9 25% ±25
RadiologicalParameters__________________

Gross alpha (plutonium-239 spike) Quarterly 12 1 92% ±30

Gross beta (strontium-90 spike) Quarterly 1 5 2 87% ±30

Cesium-i 37 Semiannually 6 0 100% ±30

Cobalt-60 Semiannually 6 0 100% ±30

Neptunium-237 Annually 3 0 100% ±30

Plutonium-239 Quarterly 12 0 100% ±30

Strontium-90 Annually 3 0 100% ±30

Technetium-99 Quarterly 18 2 89% ±30

Tritium Annually 3 0 100% ±30

Uranium-238 Quarterly 12 0 100% ±30

Blind standards were generally submitted in triplicate or quadruplicate.

bEach result must be within the specified percentage of the known value to be acceptable.
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Table C-17. Summary of Lionville Labortory, Inc. and Eberline Services
Double-Blind Spike Determinations.

INumber Number Control
Constituent ILaboratory Sample of Results of Results Acceptable Limits b

Frequency Reported * Outside QC Results N%
________________I_ J_______I___________ Limits ______

General Chemical Parameters
Total organic carbon (potassium 1 Lionville I Quarterly 1 16 1 9 44% ±25
hydrogen phthalate spike) I_______ I______ I______ I______ I_________

Ammonia and Anions
Chloride Lionville Quarterly 12 3 75% ±25
Fluoride Lionville Quarterly 9 0 100% ±25
Nitrate as Nitrogen Lionville Quarterly 6 0 100% ±25
Nitrite as Nitrogen Lionville Quarterly 9 4 56% ±25

Radiological Parameters
Gross beta (strontium-90 spike) Ebefline Quarterly 12 0 100% ±30

,Blind standards were generally submitted in triplicate or quad ruplicate.
bEach result must be within the specified percentage of the known value to be acceptable.

Table C-18. Percentage of Out-of-Limit Quality Control Results by Category,
TestAmerica Laboratories (Richland and St. Louis).

QCPrmtr General Chemistry Ammonia and Metals VOC SVO Radiological Total
QCPrmtr Parameters Anions Parameters

Method Blanks 0.0 2.9 1.9 0.6 0.0 0.1 0.6

Lab Control 0.0 1.4 0.1 1.7 2.2 0.4 0.9
Samples____

Matrix Spikes 1.5 13.5 3.0 5.1 7.5 6.4 5.3

Muliates 0.0 0.7 1.3 0.0 0.0 0.1 0.2

Surrogates - - - 1.4 1.8 - 1.6

QC = quality control.
Total =total number of QC out-of-limits divided by the total number of QC multiplied by 100.
SVOC = semivolatile organic compounds.
VOC = volatile organic compounds.

Table C-19. Percentage of Out-of-Limit Quality Control Results by Category, WSCE.

QC Parameter General Chemistry Ammonia Metals VOC SVO Radiological Total
Parameters and Anions Parameters

Method Blanks 0.0 0.0 5.2 1.2 0.0 0.1 2.0

Lab Control Samples 0.6 0.0 0.1 0.4 0.0 1.6 0.1

Matrix Spikes 2.6 1 2.0 16.9 11.1 10.7 1 9.9 4.5

Matrix Duplicates 0.0 0.4 1.1 0.0 0. 1.4 0.6

Surrogates - 0.0 11.8 -0.3

QC =quality control.
Total =total number of QC out-of-limits divided by the total number of QC multiplied by 100.
SVOC = semivolatile organic compounds.
VOC = volatile organic compounds.
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Table C-20. Laboratory Control Samples, TestAmerica Laboratories
(Richland and St. Louis).

Constituent IPercent Out of Limit jNumber of Analyses

General Chemistry Parameters

Total General Chemistry Parameters T - 0.0 120

Ammonia and Anions

Total Ammonia and Anions 14145

Cyanide1256

Metals

Total Metals J 0.1 J 948
Zinc J 2.2 J45

Volatile Organic Compounds

Total Volatile Organic Compounds 1.7 1,459

1.4-Dioxane 5.4 37

1-Butanol 2.6 39

Acetone 2.6 39

Acrolein 6.3 16

Allyl chloride 6.7 15

Bromomethane 35.7 14

Carbon tetrachloride 5.0 40

Chloroethane 6.7 15

Chloroform 2.6 39

cis-1 .3-Dichloropropene 6.3 16

Dichlorodifluoromethane 6.3 16

Ethyl acetate 20.0 5

lodomethane 6.3 16

Methacrylonitrile 6.3 16

Methylene chloride 5.1 39

Trichloroethene 5 40

Vinyl chloride 2.6 39

Semivolatile Organic Compounds
Total Semivolatile Organic Compounds 2.2 721

Aroclor-1016 25.0 4

2,4-Dinitrophenol 50.0 4

Anthracene 33.3 3

Benzo(a)anthracene 33.3 3

Benzo(a)pyrene 33.3 3

Benzo(b)fluoranthene 33.3 3

Benzo(k)fluoranthene 33.3 3

Bis(2-ethylhexyl) phthalate 11.1 9

Butylbenzylphthalate 33.3 3

Chrysene 33.3 3

Di-n-octylphthalate 33.3 3
Fluoranthene 33.3 3
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Table C-20. (cont.)

Constituent Percent Out of Limit Number of Analyses

Hexachlorobenzene 33.3 3

Phenanthrene 33.3 3

Pyrene 33.3 3

Radiological Parameters

Total Radiochemistry Parameters 0.4 803

Titium 4.8 42

Uranium-235 25.0 4

Table C-21. Laboratory Control Samples, WSCF.

Constituent Percent Out of Limit Number of Analyses

General Chemistry Parameters

Total General Chemistry Parameters j0.6 328

TPH - gasoline range 12.5 16
Ammonia and Anions

Total Ammonia and Anions 0.0 1,994

Metals

Total Metals 0.1 3,611

Mercury 13.3 j15
Potassium 0.6 j179
Strontium 0.6 179

Volatile Organic Compounds

Total Volatile Organic Compounds 0.4 503

1,1-Dichloroethene 1.0 96

Trichloroethene 1.0 j96
Semnivolatile Organic Compounds

Total Semivolatile Organic Compounds f0.0 ]223
_______________________ Radiological Parameters

Total Radiochemistry Parameters 1.6 444

Neptunium-237 18.2 11

Plutonium-239/240 6.7 15

Total beta radiostrontium 4.2 24

Tritium 2.8 107

TPH = total petroleum hydrocarbons.
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Table C-22. Matrix Spikes and Matrix Spike Duplicates,
TestAmnerica Laboratories (Richland and St. Louis).

Constituent I Percent Out of Limit Number of Analyses
General Chemistry Parameters

Total General Chemistry Parameters 1.5 1137
Specific Conductance 20.0 5
Total organic carbon 2.1 48

Ammonia and Anions

Total Ammonia and Anions 13.5 141

Chloride 8.7 j23
Fluoride 4323

Metals

Total Metals 3.0 1,987
Antimony 2.3 86
Beryllium 2.3 86
Cadmium 1.2 86
Calcium 7.0 86
Sodium 3.5 86
Strontium 3.5 86
Cadmium 16.7 6
Silicon 50.0 6
Silver 33.3 6
Vanadium 50.0 6
Zinc 16.7 6
Hexavalent Chromium 9.2 153

Volatile Organic Compounds

Total Volatile Organic Compounds 5.1 3,384
1,2-Dichloroethene (Total) 5.3 38
1 ,3,5-Tiimethylbenzene 50.0 4

1 ,-Dioxane 15.5 84
1 -Butanol 23.3 90
2-Butanone 13.3 90
2-Chloroethyl vinyl ether 100.0 2

Carbon disulfide 4.5 88
Carbon tetrachloride 2.4 82
Chloroethane 11.1 36
Chloromethane 5.3 38
Chloroprene 10.5 38
Dichlorodifluoromethane 10.5 38
Ethyl acetate 33.3 12
Ethyl cyanide 6.7 90
lodomethane 28.9 38
Isobutyl alcohol 10.5 38
Methacrylonitnle 10.5 38
Methylene chloride 7.8 90
Styrene 5.3 38
Tetrahydrofuran 2.2 90
trans-I ,2-Dichloroethylene 2.2 90
Trichloroethene 2.2 90
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Table C-22. (cont.)

Constituent Percent Out of Limit Number of Analyses
Trichloromonofluoromethane j2.6 38
Vinyl acetate j21.1 38
Vinyl chloride j4.4 90

Semivolatile Organic Compounds
Total Semnivolatile Organic Compounds 7.5 1,474

2,3,4,6-Tetrachlorophenol 12.5 48
2,4,6-Tdchlorophenol 12.5 48
2,4,6-Trichlorophenol 12.5 48
2,4-Dichlarophenol 12.5 48
2,4-Dimettiylphenof 8.3 48
2.4-Dinitrophenol 12.5 48
2,6-Dichlorophenol 12.5 48
2-Chlorophenol 8.3 48

Radiological Parameters
Total Radlochemistry Parameters 647
Uranium2501
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Table C-23. Matrix Spikes and Matrix Spike Duplicates, WSCF.

Constituent I Percent Out of Limit Number of Analyses

General Chemistry Parameters

Total General Chemistry Parameters 2.6 608

Total organic halides 2.5 200

Total organic carbon 2.5 j314
TPH - gasoline range 9.4 32

Ammonia and Anions

Total Ammonia and Anions 2 3,940

Chloride 3.4 740

Fluoride 0.4 744

Nitrogen in Nitrate 2.1 750

Nitrogen in Nitnite 1.3 742

Phosphorus in phosphate 3.5 86

Sulfate 1.6 742

Cyanide 11.5 96

Metals ________

Total Metals 6.9 6,894

Arsenic 0.8 126

Uranium 4.1 148

Calcium 79.1 244

Chromium 0.3 354

Cobalt 0.3 354

Copper 0.3 356

Iron 1.1 350

Magnesium 46.7 244

Potassium 1.4 350

Silver 2.2 356

Sodium 53.3 246

Strontium 0.6 350

Hexavalent Chromium 1.8 330

Volatile Organic Compounds __________

Total Volatile Organic Compounds 1.1 978

I .1-Dichloroethene 1.6 186

Benzene 1.1 186

Chlorobenzene 1.1 186

Toluene 1.1 186

Trichloroethene 1.1 186

Semivolatile Organic Compounds

Total Semivolatile Organic Compounds 0.7 [446
Pentachlorophenol j4.8 42
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Table C-23. (cont.)

Constituent I Percent Out of Limit Number of Analyses

Radiological Parameters

Total Radiochemistry Parameters 9.9 202

Technetium-99 27.0 63

Tritium 2.8 106

TPH = total petroleum hydrocarbons.

Table C-24. Matrix Duplicates, TestAmnerica Laboratories (Richland and
St. Louis).

Constituent Percent Out of Limit Number of Analyses

General Chemistry Parameters

Total General Chemistry Parameters 10.0 109

Ammonia and Anions

Total Ammonia and Anions 0.7 141

Fluoride 14.3 [23
Metals

Total Metals 1.3 [78
Hexavalent Chromium [1.3 [78

Volatile Organic Compounds

Total Volatile Organic Compounds [ 0.0 0
Semnivolatile Organic Compounds

Total Semivolatile Organic Compounds [ 0.0 0
Radiological Parameters

Total Radiochemistry Parameters 0.11,5

Gross alpha 1568

Uranium-234 3.6 28
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Table C-25. Method Blank Results, TestAmnerica Laboratories (Richland and St. Louis).

Total m tal 1n nin.9 950

Antimony 4.5 44 2.2 - 15.7 pgIL

Barium 2.4 42 1.8 pgIL

Beryllium 2.4 42 1.8 pgIL

Cadmium 2.4 42 1.6 pgIL

Calcium 11.9 42 42.8 -308 pgIL

Copper 2.4 42 43.9 pgIL

Iron 4.5 44 65.7 - 93.1 p~gIL

Manganese 2.4 42 2.2 pg/L

Nickel 2.4 42 49.9 pg/L

Sodium 2.4 42 271 pg/L

Strontium 2.4 42 3 pg/L

Hexavalent Chromium 1.3 77 0 .025 mg/L

Volatile Organic Compounds ___________

Total Volatile Organic Compounds 0.6 1,528

I 4-Dioxane 2.7 37 86 pgIL

Acetone b 2.6 39 3.1 lpgIL

Bromomethane 7.1 14 0.45 pgIL

Carbon disulfide 2.6 38 0.44 pgIL

Chloroform 5.1 39 0.24 -0.3 pgIL

Chloromethane 5.9 17 0. 13 jig/L

Methylene chloride b 2.6 39 0.48 pgIL

Styrene 6.3 16 0.43 pgIL

Semnivolatile Organic Compounds___________

Total Semivolatile Organic Compud 0.0 1 979 1-
__________________________ Radiological Parameters

Total Radiochemistry Parameters J0.1 ] 1,392

Technetium-99 J2.9 J34 j12.3 pCi/L

aQuality control limits are twice the method detection limit.
bQuality control limits are five times the method detection limit.
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Table C-26. Matrix Duplicates, WSCF.
Constituent PercentOtoLmi Number of Analyses

Genera Ch mitr Param ts0

Total General Chemistry Parameters 009

Ammonia and Anions

Total Ammonia and Anions 0.4 1,922

Fluoride 1.1 372

Nitrogen in Nitrite 0.5 371

Phosphorus in phosphate 2.3 43

Metals

Total Metals J1.1 J 176
Hexavalent Chromium 1.1 [ 176

Volatile Organic Compounds

Total Volatile Organic Compounds 10.0 23

Semivolatile Organic Compounds

Total Semivolatile Organic0.0
Compounds1 0.0

RadiologicalParameters

Total Radiochemistry Parameters 1.4 724

Gross alpha 1.6 63

Gross beta 9.6 73

Tritium 1.9 106

Table C-27. Summary of Issue Resolution Forms, FY 2008.

Number of Analyses Impacted
Issue Category Prior to Receipt at the After Receipt at the TA After Receipt at the

________________________________ Laboratory Laboratory* WSCF Laboratory

Hold ime Missed 50 4 109

Broken Bottles 9 -

Late analysis - 50

Temperature Deviation 54 1 22

Bottle Size/Type (insufficient volume or headspace) 12 9

Chain-of-Custody Form Issues 39 - 2

Laboratory QC Out of Limits/incomplete 39

Incorrect Preservation of the Sample 58

Analytical Preparation Deviations -2 4

Method Failures/Discontinued Analyses ____________

Total 222 105 137

Includes data from TA St. Louis and TA Richland.

QC = quality control.
SOG = sample delivery group.
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Table C-28. Laboratory Audits and Assessment Results.

Laboratory Findings Observations Summary of Findings
Audit Results

TestAmerica, Inc., 12 Balance check weights not bracketing expected sample
Richland, WA weight range.

No formal documentation for detectors
Counting gas changes for GPO not documented
Gamma spec. efficiencies not calibrated for varying
densities and no software density corrections
Gamma spec. checks performed weekly instead of daily
MCA and amplifier checks for gamma spec. not
documented

Eberline Services, 11Background counts for Nal gamma spec. performed
Richmond, CA weekly instead of by batch

Glassware not acid cleaned for low-level uranium analysis
by KPA
MS not analyzed for all samples for KPA analysis
No acceptance criteria for KPA sample analysis
No SOP for Ni-63 methodology
No policy or direction on waste brokering and TSDF for
waste disposal

Multiple active SOPs had "draft" status
Lionville Laboratory, 3 4No SOP calibration protocols for reference standard
Inc., Lionville, PA weight sets

IECs were not performed semi-annually

Testmeria, nc.,St.Acceptable PT results not achieved for Sb in soil
Teus~eia n. t 3 14 SOPs not accurate for current lab activities

LouisRoutine bioassays not performed as defined in procedure.

Assessment Results

Waste Sampling and Tritium LOS concentration outside range specified by
Charateriztionprocedure

Chacterza o 3 4 No 1-125 standard prep. Verification
Facil ite HASQARD standard/reagent labeling requirements not

met.
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Table C-29. Summary of Analytical Laboratory Detection/Quantitation Limits Determined from
Field Blanks Data, Severn Trent Laboratories (Richland and St. Louis) and WSCF.

PeidNumber of MenStandard Limit of Limit of
PeidSamples Mean Deviation Detection Quantitation

Constituent: Total Organic Carbon (pgIL) ______ _______

1/18/06 - 11/7/06 58b 265.0 207.0 6200 2,070 c

5/15/06 - 2120/07 49 250.1 234.3 700 2,340

7/21/06 - 6/28/07 63 119.5 145.3 436 1,450

10/3/06 -9/12/07 65 113.4 143.3 430 1,430

Summary 65 113.4 143.3 430 1,430

Constituent: Total Organic Halides (pgIL)_______________

1/18/06 -1218/06 55 b 1.53 2.26 6.80 22.61

5/15/06 -213/07 48 b 0.91 1.30 3.9 13.0

7/21/06 - 6/23/07 59 1.85 2.25 6.8 22.5

10/3/06 - 9/1 2/07 60b 2.23 2.29 6.9 22.9

Summary 60b 2.23 2.29 6.9 22.9

Constituent: Cesium-137 (pCl/L) _______________

11/17/06 - 11/28/06 3 0.27 1.02 3.06 c 10.18c

1/10/07 - 2/23/07 2 0.7 0.09 0.28 0.94

4/5/07 - 6/23/07 9 0.37 1.08 3.23 10.77

9/7/07 - 9/30/07 4 -0.09 0.41 1.22 4.05

Summary 18 0.28 0.92 2.76 9.2

Constituent: Cobalt-6O (pCiIL) _______________

11/17/06 -11/28/06 3 0.91 1.38 4.13c 13.77,

1/10/07 -2/23/07 2 -0.43 0.37 1.10 3.66

4/5/07-6/23/07 9 0.05 0.78 2.34 7.8

9/7/07 -9/30/07 4 0.46 0.34 1.03 3.44

Summary 18 0.23 0.81 2.43 8.08

Constituent: Europium-I 52 (pCIIL) ________ ________

11/17/06 - 11/28/06 3 -3.67 1.99 5.960c 19.86,

1/10/07- 2/23/07 2 -0.94 1.12 3.36 11.21

4/5/07 -6/23107 9 -0.13 1.68 5.03 16.77

9/7/07 - 9/30/07 4 -0.63 1.88 5.64 18.81

Summary 18 -0.92 1.74 5.21 17.37

Constituent: Europlum-154 (pCi/L) _______

11/17/06 - 11/28/06 3 -1.29 4.20 12.610c 42.040c

1/10/07 - 2/23/07 2 -0.73 0.99 2.96 9.86

4/5/07 - 6/23/07 9 1.29 4.20 12.60 42.01

917/07 - 9/30/07 4 -1.75 1.21 3.62 12.06

Summary 18 -0.04 3.60 10.81 36.04

Constituent: Europium-155 (pCl/L) _______________

11/17/06 - 11/28/06 3 -1.41 3.40 10.210 34.030

1/10/07 - 2/23/07 2 -0.63 0.06 0.17 J 0.57

4/5/07 - 6/23/07 9 0.24 1.99 5.98 19.92

9/7/07 - 9/30/07 4 -0.07 1.08 3.24 j 10.80
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Table C-29. (cont.)

ProNumber of MenStandard Limit of Limit of
PrdsSamples Mean Deviation Detection Quantitation-

Summary 18 1 -0.20 1 2.04 6.13 20.43

Constituent: Gross Alpha (pCi/L) ________ ________

10/26/06 - 12/22/06 9 0.01 0.33 0.98' 3.26'

1/5/07 -2/23/07 7 0.41 0.39 1.16 3.87

4/19/07 -6/28/07 13 0.11 0.21 0.64 2.13

9/6/07 -9/30/07 7 0.19 0.22 0.67 2.25

Summary 36 0.16 0.28 0.85 28

Constituent: Gross Beta (pCiIL) _______________

10/26/06 - 12/22/06 9 b 0.74 0.67 2.02'c 6.74'

1/5/07 -2/23/07 8 1.14 1.10 3.29 10.96

4/16/07 - 6/28/07 14b 0.85 0.94 2.81 9.37

7/10/07 - 9/30/07 8 0.78 0.82 2.46 8.19

Summary 39b 0.87 0.90 2.69 8.97

Constituent: Iodine-I 29 (pCi/L) _______________

10/3/06 - 11/17/06 4 -0.02 0.09 0.26' 0.87'

1/5/07 - 2123/07 4 -0.02 0.06 0.18 0.61

4/16/07 - 6/22/07 7 0.04 0.11 0.33 1.11

9/12/07 - 9/30/07 2 -0.10 0.14 0.41 1.38

Summary 17 -0.01 0.10 0.30 0.99

Constituent: Strontium-9D (pCiIL) _______________

10/12/06 -12/11/06 5 -0.10 0.14 0.42' 1.41'

1/9/07 -1/10/07 2 0.24 0.05 0.15 0.49

4/5/07 -8/24/07 8 b 0.10 0.17 0.51 1.69

Summary 15 0.05 0.16 0.48 1.60

Constituent: Technetium-99 (pCiIL) _______

10/3/06 - 11/21/06 9 -0.27 3.31 9.94'c 33.1'

1/5/07 - 3/29/07 10 0.03 1.58 4.73 15.8

4/16/07 - 6/28/07 12 0.81 2.41 7.24 24.1

8/7/07 - 9/16/07 5 -3.19 2.42 7.25 24.2

Summary 36 -0.23 2.49 7.46 24.9

Constituent: Technetium-99, Low-Level Method (pCiIL)
11/10/06 -9/28/07 ] 4 ] 9.54 [ 9.39 28.2'c 93.9'

Constituent: Tritium (pCiIL) _______

10/3/06 -12/22/06 10 115.3 88.7 266, 887'

1110/07 -2/23/07 11 63.9 109.7 329 1,097

4/9/07 - 6/22/07 131 40.3 94.2 283 942

8/7/07 - 9/12/07 7 43.9 50.4 151 504

Summary 41 65.5 90.8 272 908
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Table C-29. (cont.)

PeidNumber of MenStandard Limit of Limit of
Samples II Deviation Detection Quantitatlon

Constituent: Tritium, Low-Level Method (pCiIL)________

1212706 -i 1/2/07 3 99.5 7.1 21.30c 70.9 c

4/25-07 - 6/15/07 2 52.6 16.6 49.9 166.2

9/17/07 - 9/30/07 3 62.7 6.3 18.8 62.6

Summary 8 74.0 9.5 28.6 95.4

_________Constituent: Uranium (pjgIL) _______________

10/3/06 - 12/27/06 11 0.001 0.008 0.0268d 0.084d

1/5/07 - 3/29/07 6 -0.004 0.008 0.019 0.073

4/16/07 -6123/07 7 -0.007 0.015 0.038 0.142

8/24/07 - 9/17/07 2 -0.002 0.003 0.006 0.026

Summary 26 -0.002 0.010 0.028 0.100

a ime period covered for total organic carbon and total organic halides is a moving average of four quarters.
Excluded outliers.
Limit of detection (blank corrected) equals 3 times the blank standard deviation; limit of quantitation (blank corrected)

equals 10 times the blank standard deviation. Numbers are rounded.
d Limit of detection equals the mean blank concentration plus 3 standard deviations; limit of quantitation equals the mean
blank concentration plus 10 standard deviations. Numbers are rounded.
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Table C-30. Summary of Detection and Quantitation Limits, WSCF.

Initial MDLI Initial LOD iInitial LOCI Enig EdigIEdngIEdn
Method I Constituent I (IL (pL) Values, IMDLI LOD ILOQ

It i Effective Date I(uigIL) (iglL) I gL)
General Chemical Parameters

EP-0/-310 101 Cnutvt 0.49 0.66 I 2.21 II I
EPA-00IR-93/ 10 10Alkalinity 1000 11350 4503

Ammonia and Anions ______ ________

EPA-600/R-931100, 300.0 Chloride 30 41 135 7/22/2008 47 63 212

EPA-600/R-93/100, 300.0 Fluoride 6 8 27 7/22/2008 23 31 104

EPA-600/R-93/100, 300.0 Nitrate 22.1 30 100 7/22/2008 53.1 72 239

EPA-600/R-93/100, 300.0 Nitrite 32.8 44 148 7/22/2008 42.7 58 192

EPA-600/R-93/100, 300.0 Phosphate 123 166 554 ___

EPA-600/R-93/100, 300.0 Sulfate 70 95 315 7/22/2008 130 176 585

EPA-600/R-931100, 300.7 Ammonium 12 16.2 54.0 _____________

EPA-600/R-931100, 335.2 Cyanide 4 5.4 18.0 _________

________________________________________ Metals ____ __

SW-846, 6010 Aluminum 30 40.5 135.1 7/18/2008 52 70 234

SW-846. 6010 Antimony 32 43 144 7/1/2008 56 76 252

SW-846, 6010 Barium 4 5.4 18.0

SW-846, 6010 Beryllium 4 5.40 18.01 __

SW-846, 6010 Cadmium 4 5 18

SW-846, 6010 Calcium 34 46 153 7/1/2008 73 99 329

SW-846, 6010 Chromium 4 5 18 7/1/2008 13 17.6 58.5

SW-846, 6010 Cobalt 4 5 18

SW-846, 6010 Copper 4 5.4 18.0 7/1/2008 6 8.1 27.0

SW-846, 6010 Iron 9 12.2 40.5 7/1/2008 25 34 113

SW-846, 6010 Magnesium 6 8 27 7/1/2008 50 68 225

SW-846, 6010 Manganese 4 5.4 18.0 __

SW-846, 6010 Nickel 4 5 18 ________

SW-846, 6010 Potassium 45 61 203 7/1/2008 170 230 766

SW-846, 6010 Silver 5 7 23

SW-846, 6010 Sodium 27 36 122 7/1/2008 51 69 230

SW-846, 6010 Strontium (elemental) 4 5.4 18.0

SW-846, 6010 Vanadium 7 9.5 31.5 7/112008 12 16.2 54.0

SW-846, 6010 Zinc 4 5.4 18.0 7/1/2008 9 12.2 40.5

EPA-600/R-94/111, 200.8 Aluminum 5 6.8 22.5 _____

EPA-600/R-94/111, 200.8 Antimony 0.3 0.4 1.4 _____

EPA-600/R-94/111, 200.8 Arsenic 0.4 0.5 1.8

EPA-600/R-94/111, 200.8 Barium 0.2 0.3 0.9

EPA-600/R-94/111, 200.8 Cadmium 0.1 0.1 0.5 _____

EPA-600/R-94/111, 200.8 Chromium 0.5 0.7 2.3 _____

EPA-600/R-94/111, 200.8 Cobalt 0.05 0.1 0.2 _____

EPA-600/R-94/111, 200.8 Copper 0.1 0.1 0.5 _____

EPA-600/R-94/111, 200.8 Lead 0.1 0.1 0.5

EPA-600/R-94/111, 200.8 Manganese 0.1 0.1 0.5

EPA-600/R-94/11 1, 200.8 Mercury 0.05 0.1 0.2 __

EPA-600/R-94/111, 200.8 Nickel 0.2 0.3 0.9

EPA-600/R-94/111, 200.8 Strontium (elemental) 0.1 0.1 0.5

EPA-600/R-94/111, 200.8 Thallium 0.1 0.1 0.5

EPA-600/R-94/111, 200.8 Uranium 0.05 0.1 0.2

EPA-600/R-94/111, 200.8 ,Vanadium 0.2 0.3 0.9 L i_____

Appendix C C-51



DOE/RL-2008-66, Rev. 0

TaleC-0.(cnt)Ending IEnding IEnding Ending

Method I Cnttet Initial MDL I Initial LOD IInitial LOO Values, IMDL. LOD ILOQCosiuet - (pgIL I IL) I(jiglL) lEffective Date (pg/L) I(hiL) I(pg/L).
Voateganc Copuns ____________

SW-846, 8260 1,1, ,1-Trichloroethane 1 1.35 4.50 _ __

SW-846. 8260 1, 1,2-Trichloroethane 1 1.35 4.50

SW-846, 8260 1 1-Dichloraethane 1 1.35 4.50 _ __

SW-846, 8260 1,1-Dichloroethene 1 1.35 4.50 _ __

SW-846, 8260 1,2-Dichloroethane 1 1 1.35 4.50 _ __

SW-846, 8260 1 ,4-Dichlorobenzene 1 1.35 4.50 _ __

SW-846, 8260 1-Butanol 100 135 450

SW-846, 8260 2-Butanone 1 1.35 4.50

SW-846, 8260 2-Petanone, 4-Methyl 1 1.35 4.50 _ ________

SW-846, 8260 Acetone 1 1.35 4.50

SW-846, 8260 Benzene 1 1.35 4.50

SW-846, 8260 Carbon disulfide 1 1.35 4.50

SW-846, 8260 Carbon tetrachloride 1 1.35 4.50

SW-846, 8260 Chlorobenzene 1 1.35 4.50 _ __

SW-846, 8260 Chloroform 1 1.35 4.50 ______ ___

SW-846, 8260 cis-1 ,2-Dichloroethylene 1 1.35 4.50 _______

SW-846, 8260 Ethyl cyanide 2 2.70 9.01 _______

SW-846, 8260 Ethylbenzene 1 1.35 4.50

SW-846, 8260 Methylene chloride 1 1.35 4.50 _______

SW-846, 8260 Tetrachloroethene 1 1.35 4.50 _______

SW-846, 8260 Tetrahydrofuran 2 2.70 9.01 _______

SW-846, 8260 Toluene 1 1.35 4.50 _______

SW-846, 8260 trans-i .2-Dichloroethylene 1 1.35 4.50

SW-846, 8260 Tnchloroethene 1 1.35 4.50

SW-846, 8260 Vinyl chloride 1 1.35 4.50 _____

SW-846, 8260 Xyle es (total) 1 1.35 4.50 _____________

SW-846, 8015 TPH, gasoline fraction 50 67.52 225.16 _____ ____

_________________Semnivolatile Organic Compounds

SW-846, 8015 TPH, diesel fraction c 71 96 320 _____ __ __

SW-846, 8015 TPH, kerosene fraction 171 96 320 _________

SW-846, 8270 1 .2.4.Trichlorobenzene 1 2.1 3 9 _________

SW-846, 8270 1 ,4-Dichlorobenzene0 1.3 1.76 5.85 _________ __

SW-846, 8270 2,3,4,6-Tetrachlorophenol c 0.49 0.7 2.2 _________

SW-846, 8270 2,4,5-Trichlorophenol 10.64 0.9 2.9

SW-846, 8270 2,4,6-Trichlorophenof c 0.49 0.7 2.2

SW-846, 8270 2,4-Dichlorophenol 1 0.48 0.6 2.2

SW-846, 8270 2,4-Dimethylphenol c0.93 1.3 4.2

SW-846, 8270 2,4-Dintrophenol, 2 2.7 9.0

SW-846, 8270 2,4-Dinitrotoluenec 0.48 0.6 2.2 _ _____

SW-846, 8270 2,6-Dichlorophenol c0.59 0.8 2.7 _ __

SW-846, 8270 2-Chlorophenol c 0.48 0.6 2.2

SW-846, 8270 2-Methylphenol (cresol, o-)c 0.48 0.6 2.2

SW-846, 8270 2-Nitrophenol 0.48 0.6 2.2

SW-846, 8270 2-Picoline c4.8 6.5 21.6

SW-846, 8270 3+4-Methylphenol (cresol, m+p) c1 0.48 0.6 2.2 _ ____

SW-846. 8270 4.6-Dinitro-2-methvhgphenol c 1 0.98 1.3 4.4 _____
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Table C-30 (cont.)

Initial MDL1 Initial LOD Initial LOO Ending Ending Ending Ending
Method Constituent (g/ (gL) jg/ Values, MDL1 LOD 100

(PL) (pI) MW) Effective Date (p/L (ijglL) Ljpa&L.

SW-846, 8270 4-Chloro-3-methylphenol 0.48 0.6 2.2

SW-846, 8270 4-Nitrophenol 10.95 1.3 4.3 _______

SW-846, 8270 Acenaphthene 2.5 3.4 1 11.3

SW-846, 8270 Benzothiazole 0.57 0.8 2.6

SW-846, 8270 Bis(2-ethyihexi) phthalate c 0.76 1.0 3.4 ___

SW-846, 8270 Naphthalene C2 3 9 ___

SW-846, 8270 Dinoseb(2-secButyi-4, 0.98 1 4
6-dinitrophenol) I_____ I____ I____ __

SW-846, 8270 Pentachiorophenol' 1.4 1.9 6.3

SW-846, 8270 Phenolie 0.48 0.65 2.16 ___

SW-846, 8270 Pyrene c 0.48 0.65 2.16

SW-846, 8270 Totai cresols 0.95 1.28 4.28 ___

SW-846, 8270 Tributyl phosphate, 0.48 0.65 2.16 ___

SW-846, 8270 Tris-2-chloroethyi phosphate c 0.62 0.8 2.8 ___

SW-846, 8270 n-Nitrosodi-n-dipropylamine c 0.57 0.8 2.6 ___

SW-846, 8270 n-Nitrosodimethylamine 10.75 1.0 3.4 ___

1MOLs for many constituents changed during the fiscal year. For these constituents, the initiai MDL, LOD, and LOQ were in effect until the date
the vaiues were updated (ending values, effective date). In cases where the MDL did not change, no ending values are listed.
bpMhos/cm.

cAdditional MDLs were used during the year for these compounds.

LOD= limit of detection.
LOQ = limit of quantitation.
MDL = method detection limit.
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Figure C-I. Distribution of Analytical Workload by Laboratory.
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